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PERISTALSIS  IN  HEALTH  AND  DISEASE*! 

First  Caldwell  Lecture 
By  WALTER  C  ALVAREZ,  M.D. 

Assistant  Professor  of  Research  Medicine,  George  Williams  Hooper  Foundation  for  Medical  Research, 

University  of  California  Medical  School 

SAN   FRANCISCO,    CALIFORNIA 


TV^R.  PRESIDENT,  Members  of  The 
^^^  American  Roentgen  Ray  Society: 
I  wish  first  to  thank  you  for  the  great  honor 
you  have  done  me  in  asking  me  to  give  the 
first  Caldwell  Lecture.  It  is  a  pleasure  to  join 
with  you  in  remembering  the  name  of  one 
of  the  martyrs  of  medicine — a  man  who 
gave  his  life  for  the  advancement  of  science. 
He  was  a  pioneer,  an  inventor,  a  research 
worker,  a  versatile,  enthusiastic  and  lovable 
man ;  and  we  are  all  losers  by  his  death.  We 
shall  honor  him  best  by  carrying  on  the  work 
which  he  loved  so  much,  and  which  meant 
everything  in  life  to  him.  I  believe  we  shall 
carry  it  on  most  rapidly  when  we  do  as  he 
did,  when  we  venture  out  into  "pure"  science 
— ^into  physics,  chemistry  and  engineering,  to 
improve  our  apparatus;  and  into  biology, 
physiology  and  bio-chemistry  to  explain  our 
findings  in  the  body.  How  much  more  rap- 
idly our  transformers  and  tubes  would  have 
been  improved  if  there  had  been  more  men 
like  Caldwell  at  work  in  the  field ;  and  how 
glad  we  should  be  to-day  that  some  manu- 
facturers have  at  last  seen  the  incalculable 
benefits  that  can  come  through  proper  co- 
operation with  a  physicist  like  Dr.  Coolidge ! 


Every  advance  in  technique  brings  its 
problems  of  interpretation.  I  shall  never  for- 
get my  delight  when,  in  191 2,  I  got  my  first 
radioscope  from  Vienna  and  saw  the  peris- 
taltic waves  coursing  over  the  stomach.  At 
first  it  seemed  as  if  all  my  desires  had  been 
fulfilled,  but  in  a  few  months  this  feeling  of 
satisfaction  gave  way  to  one  of  worry  over 
the  many  things  which  I  saw  but  could  not 
interpret.  I  went  East  and  told  my  troubles 
to  Cannon,  who  frankly  admitted  that  many 
of  our  pathologic  findings  are  not  explain- 
able on  the  basis  of  the  myenteric  reflex  or 
the  acid  control  of  the  pylorus.  He  gave  me 
room  in  the  laboratory  and  told  me  to  go  to 
work  on  these  problems  myself.  He  showed 
me  how  to  open  an  (anesthetized)  animal's 
abdomen  under  salt  solution  so  that  I  could 
watch  the  peristaltic  movements.  Two  or 
three  days  of  this  and  I  saw  that  the  prob- 
lems I  had  set  for  myself  were  too  big  and 
too  complicated.  I  was  like  a  man  who  would 
repair  a  wireless  telephone  without  first 
knowing  the  structure  and  inner  workings  of 
the  constituent  batteries,  induction  coils,  con- 
densers and  magnets.  It  was  clear  that  I  had 
to  begin  back  near  the  beginning,  on  prob- 


*Read  at  the  Twenty-first  Annual  Meeting  of  The  Ambrican  Roentgen  Ray  Society,  Minneapolis,  Minn.,  Sept.  14-17,  1920. 
t  This  lecture  will  be  published  complete  in  book  form  by  the  publisher  of  The  American  Journal  of  Roentgenology. 
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lems  which  to  an  onlooker  might  appear  to 
have  no  promise  of  practical  value.  The  in- 
testine is  a  tube  made  up  of  smooth  muscle 
and  it  seemed  to  me  that  if  I  could  learn 
more  about  the  properties  and  peculiarities 
of  that  tissue  I  would  come  near  to  solving 
some  of  the  riddles  of  peristalsis.  Hence  it 
is  that  for  the  last  seven  years  I  have  turned 
somewhat  aside  from  the  clinical  journals 
and  have  delved  into  the  literature  of  the 
experimental  zoologists,  the  physiologists 
and  the  comparative  anatomists.  I  have 
studied  smooth  muscle  in  organs  other  than 
the  bowel — ^in  the  bladder,  the  ureter,  the 
vas  deferens,  the  uterus,  the  arteries  and  the 
iris.  Many  helpful  suggestions  have  been 
gotten  from  studies  on  snails,  sea-cucum- 
bers, anemones,  jelly  fishes,  clams,  worms 
and  crayfishes.  I  have  found  the  medical  in- 
dexes almost  useless  in  this  work,  because 
the  most  helpful  articles  are  often  concealed 
behind  the  most  uninviting  titles.  Thus,  who 
would  have  expected  to  find  an  explanation 
for  the  gastric  upsets  of  fevers  and  asthenic 
states  in  an  article  on  the  swimming  plates 
of  a  tiny  water  organism? — ^yet  there  I  be- 
lieve it  is.  The  author  is  Professor  Child,  a 
zoologist,  and  the  article  is  entitled,  "The 
Gradient  in  Susceptibility  to  Cyanides  in  the 
Meridional  Conducting  Path  of  the  Cteno- 
phore  Mnemiopsis."  * 

It  is  unfortunate  that  we  practicing  physi- 
cians must  often  miss  the  most  thought- 
stimulating  articles  because  they  are  buried 
away  in  the  highly  technical  journals  which 
we  do  not  ordinarily  read.  Some  day  we  may 
have  a  better  abstracting  service,  but  in  the 
meantime  we  shall  probably  have  to  do 
occasionally  as  the  Israelites  did  when  they 
approached  the  Promised  Land;  we  shall 
have  to  send  out  spies  to  look  over  this  field 
which  we  ourselves  have  so  little  time  to  ex- 
plore, and  to  bring  back  some  of  the  fruits. 
When  asked  to  speak  before  you  to-day,  it 
seemed  to  me  that  the  best  service  I  could 
render  would  be  to  bring  to  you  some  of  the 
ideas  which  I,  a  practicing  physician  and 
radiographer,  have  gotten  during  my  so- 
journ among  the  physiologists. 


THE  AUTONOMY  OF  MANY  PARTS  OF 

THE  BODY 

The  first  of  these  ideas  is  that  the  forces 
which  bring  about,  modify  and  control  peris- 
talsis  must  be  looked  for  mainly  within  the 
walls  of  the  gut  itself.  I  cannot  too  strongly 
emphasize  this  point,  because  it  seems  to  me 
that  the  failure  to  grasp  it  is  the  greatest 
stumbling  block  to  further  advance  in  the 
knowledge  of  our  subject.  Whenever  I  de- 
scribe some  of  the  regional  differences  in  be- 
havior which  can  easily  be  demonstrated  in 
the  excised  stomach  and  bowel,  someone  is 
almost  sure  to  say:  **Oh,  that  is  due  simply 
to  the  autonomic  and  the  S3anpathetic."  An- 
other settles  the  whole  problem  by  calling  it 
a  "Reflex."  When  I  point  out  that  the  pecu- 
liarities persist  in  little  pieces  of  muscle 
which  have  been  cut  out  and  kept  in  the  ice 
box  for  several  days,  these  individuals  still 
ascribe  everything  to  the  activities  of  the 
canny  little  ganglion  cells  in  Auerbach's 
plexus. 

Now,  the  most  paralyzing  thing  in  scien- 
tific work  is  a  facile  explanation  which  puts 
a  stop  to  further  curiosity  without  really  ad- 
vancing our  knowledge  of  the  subject;  and  I 
have  never  been  able  to  see  the  value  of 
pushing  the  explanation  for  a  mechanical 
phenornenon  out  of  the  organ  in  which  it 
might  be  studied,  and  into  a  tiny  ganglion 
where  we  can  hardly  follow  it.  It  seems  to 
me  that  many  even  of  the  teachers  of  physi- 
ology have  a  wrong  idea  of  the  nervous  sys- 
tem and  its  relation  to  the  viscera.  They  look 
at  it  somewhat  as  an  electrical  power  house 
which  not  only  supplies  the  motive  force  but 
controls  the  activities  of  the  various  trains 
running  over  a  railroad.  My  analysis  of  the 
literature  makes  me  feel  that  we  should  look 
at  it  more  as  a  telephone  switchboard  with 
wires  which  carry  nothing  but  messages  of 
warning  and  advice  from  one  engineer  to 
another.  The  trains  supply  their  own 
power;  and  the  differences  in  speed  and 
other  activities  are  due  to  peculiarities 
in  fuel,  differences  in  the  gradient  of  the 
road,  etc. 
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Anyone  who  will  study  the  behavior  of 
the  lower  forms  of  life  before  and  after  re- 
moval of  their  nervous  systems  will  see  that 
the  nerves  are  there  primarily  to  expedite 
conduction.  The  ganglionic  cells  are  nutri- 
tional centers  and  not  storehouses  of  wisdom 
and  power.  Some  of  the  most  complicated 
"reflexes"  are  performed  by  decerebrate  ani- 
mals or  by  excised  parts  of  these  animals. 
Loeb,  Parker  and  others  have  shown  clearly 
that  the  mechanisms  are  local  and  compara- 
tively simple. 

THE  MYOGENIC  NATURE  OF  THE  RHYTHMIC 

CONTRACTIONS 

Similarly,  in  the  gastro-intestinal  tract  we 
find  that  after  the  preliminary  shock  has 
worn  off,  digestion  goes  on  quite  normally 
after  complete  section  of  the  vagi  and  the 
splanchnics.  We  get  good  peristalsis  in  the 
stomach  and  intestine  that  have  been  re- 
moved from  the  body  and  either  perfused  or 
placed  in  oxygenated  Locke's  solution.  We 
get  active  peristalsis  in  small  segments  of 
gut  and  in  pieces  of  muscle  stripped  from 
the  wall.  It  is  clear  then  that  the  gastro-intes- 
tinal tract  is  autonomous:  it  carries  within 
itself  all  the  mechanisms  essential  to  peris- 
talsis. 

The  next  question  is,  what  part  is  played 
by  the  muscle  and  what  part  by  Auerbach's 
plexus?  Practically  all  writers  on  the  subject 
state  that  the  rhythmic  contractions  are  due 
to  stimuM  coming  from  the  ganglion  cells 
of  the  plexus.  They  base  this  opinion  on  the 
first  few  papers  by  Magnus,  who  found  that 
strips  of  circular  muscle  from  which  the 
plexus  had  been  removed  did  not  contract 
rhythmically.  Unfortunately  no  one  seems 
to  have  noticed  that  in  his  fifth  paper,^  Mag- 
nus admits  that  these  same  plexus-free  strips 
did  beat  when  he  added  a  little  physostigmin, 
strophanthin  or  barium  to  the  solution. 
Moreover,  no  one  notices  the  work  of  Gunn 
and  Underbill  *  who  repeated  these  experi- 
ments, and  by  taking  greater  precautions  to 
avoid  trauma,  obtained  plexus-free  strips 
which  would  contract  rh3rthmically  without 


the  help  of  tonic  drugs.  This  is  what  we 
should  expect,  because  it  has  been  well 
proven  in  many  ways  that  rhythmic  contrac- 
tion is  a  function  of  muscle  itself. 

It  is  clear  then  that  the  man  who  would 
understand  peristalsis  and  the  various  ac- 
tivities of  the  stomach  and  bowel  must  pay 
particular  attention  to  the  properties  and  re- 
actions of  the  gastro-intestinal  muscle.  Some 
may  ask:  what  then  is  Auerbach's  plexus 
good  for.^  It  almost  undoubtedly  serves  for 
the  conduction  of  stimuli  and  the  coordina- 
tion of  movements ;  it  enables  the  muscle  to 
respond  properly  to  stimuli  coming  from  the 
underlying  mucous  membrane,  and  it  helps 
in  some  way  to  keep  that  muscle  from  con- 
tracting down  into  a  hard  knot.  Such  con- 
tractions are  well  known  to  biologists,  and 
somewhat  resemble  the  spastic  paralyses  of 
striated  muscles. 

THE  AUTONOMIC  AND  THE  SYMPATHETIC 

The  next  question  is:  what  is  the  signifi- 
cance of  the  vagus  and  S)rmpathetic  nerves 
running  to  the  intestine  ?  The  average  clini- 
cal writer  to-day  states  that  the  autonomic 
(vagi  and  sacral  nerves)  stimulate,  and  the 
sjrmpathetic  fibers  inhibit  the  intestine.  Dis^ 
ease  is  supposed  to  follow  an  unbalance  be- 
tween these  two  effects.  This  unbalance  can 
be  diagnosed  and  corrected  by  the  use  of 
certain  drugs  which  are  supposed  to  be  elec- 
tive in  their  actions.  These  theories  of  vago- 
tonia and  sympathicotonia  have  had  a 
strange  fascination  for  the  medical  mind; 
they  have  been  dragged  in  with  the  utmost 
assurance  to  explain  all  sorts  of  disease 
states ;  and  I  believe  have  had  a  most  unfor- 
tunate influence  on  our  conceptions  of  gas- 
tro-intestinal physiology.  It  may  be  that 
these  theories  will  eventually  prove  useful; 
•but  in  my  opinion  their  foundations  are  so 
shaky  that  some  day  the  whole  edifice  is 
going  to  go.  In  the  following  brief  discus- 
sion I  can  only  point  out  a  few  places  in 
which  the  proponents  of  these  theories  have 
made  things  much  simpler  than  they  really 
are. 
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Although  in  the  main,  the  vagus  tends  to 
stimulate  and  the  sympathetic  to  inhibit  the 
stomach  and  bowel,  these  effects  are  gener- 
ally transient,  often  indecisive  and  not  infre- 
quently reversed.  They  vary  with  the 
strength  of  the  stimulus  and  with  the  con- 
dition of  the  muscle.  The  next  objection  is 
that  the  whole  theory  of  *'nerve  endings" 
and  "intermediate  substances"  is  sh^y. 
Leading  pharmacologists  have  for  some  time 
been  calling  attention  to  the  many  contra- 
dictions in  the  literature  of  the  subject,  and 
have  warned  us  to  be  careful  in  accepting 
physiologic  conclusions  based  upon  the  sup- 
posed activities  of  the  various  nerve  pois- 
ons.* 

Perhaps  the  strongest  objection  to  the  re- 
cently revived  theories  in  regard  to  the 
autonomic  and  sympathetic  systems  is  that 
they  make  it  appear  that  the  sympathetic 
nerves  with  the  celiac  ganglia  constitute  a 
separate  and  distinct  brain  system  which  can 
be  antagonistic  to,  or  out  of  harmony  with 
the  central  nervous  system.  This  view  is  en- 
tirely at  variance  with  the  facts,  which  have 
been  collected  and  discussed  in  a  masterly 
way  by  Gaskell  in  his  monograph  on  *The 
Involuntary  Nervous  System."'*  He  shows 
that  the  involuntary  nerves  and  ganglia  are  a 
part  of  the  central  nervous  system ;  they  are 
connected  with  it  just  as  the  voluntary 
nerves  are,  and  they  have  developed  from 
the  same  embryonic  cells.  The  main  differ- 
ence is  simply  that  the  motor  ganglia  which 
in  the  voluntary  system  are  found  in  the  an- 
terior horns  of  the  cord,  have  migrated, 
some  as  far  as  the  paravertebral  ganglionic 
chain ;  some  into  the  solar  plexus,  and  some 
into  the  nerve  nets  in  the  walls  of  the  hollow 
organs.  Hence  it  is  that  the  rami  communi- 
cantes  or  preganglionic  fibers  in  the  sympa- 
thetic system,  and  most  of  the  efferent  fibers 
in  the  vagus  are  simply  elongated  connector 
neurones  such  as  we  find  between  the  motor 
and  sensory  roots  in  the  cord,  and  in  the 
pyramidal  tracts.  Furthermore,  it  has  been 
shown  that  there  are  no  commissural  fibers 
between  the  different  sets  of  sympathetic 
ganglia  such  as  would  have  to  be  present  if 


these  ganglia  were  to  mediate  reflexes  like 
an  abdominal  brain. 


VALUE  OF  THE  EXTRINSIC  NERVES 

We  learn  then  from  Gaskell  the  same  les- 
son that  we  have  had  f rom  Loeb  and  from 
Parker :  that  the  nerves  are  there  to  conduct, 
and  not  to  exercise  faculties  requiring  almost 
human  intelligence.  There  are  times  when 
the  animal  as  a  whole  needs  to  communicate 
with  its  digestive  tract;  there  are  times  also 
when  the  tract  must  communicate  with  the 
body.  There  are  many  times  when  one  end 
of  the  tract  must  communicate  with  the 
other;  and  on  all  these  occasions  the  extrin- 
sic nerves  come  into  play.  The  vagi  carry 
feelings  of  hunger  and  of  satiety  from  the 
stomach  to  the  brain ;  they  help  in  adjusting 
the  tone  of  the  stomach  wall  to  the  food 
coming  down  the  esophagus ;  and  they  carry 
the  stimuli  that  give  rise  to  the  psycKic  se- 
cretion of  gastric  juice.  If  the  food  must  be 
rejected  by  vomiting  they  carry  the  impulses 
which  bring  the  abdominal  muscles  to  the 
aid  of  the  stomach.  They  probably  carry 
messages  from  the  digesting  tract  which 
make  the  animal  feel  comfortable  and  sleepy. 
The  splanchnics  serve  largely  to  quiet  the 
tract  and  to  stop  digestion  when  the  body  is 
distressed  or  injured.  The  extrinsic  nerves 
probably  have  much  to  do  with  the  digestive 
upsets  with  disease  elsewhere  in  the  body; 
but  we  shall  see  later  that  these  changes  can 
be  accounted  for  also  by  actual  damage  to 
the  gastro-intestinal  muscle.® 

I  regret  that  I  have  had  to  spend  so  much 
time  on  this  subject  of  nervous  control ;  but 
it  seems  that  the  human  mind  is  not  so  readv 
to  look  for  new  explanations  for  well- 
known  phenomena,  or  even  to  accept  them 
when  found,  until  its  contentment  with  the 
old  explanations  has  been  disturbed.  Now 
that  we  see  how  autonomous  the  tract  is  and 
how  dangerous  it  is  to  rely  on  theories  of 
ganglionic  control,  we  should  be  the  more 
eager  to  learn  all  we  can  about  the  gastro- 
intestinal muscle. 
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SMOOTH  MUSCLE 

As  you  know,  smooth  muscle  is  made  up 
of  spindle-shaped  cells  which  vary  in  size, 
shape,  number  of  nuclei,  etc.,  in  different 
animals  and  in  different  parts  of  the  same 
animal.  As  a  rule  it  contracts  more  slug- 
gishly than  striated  muscle  does;  it  takes 
longer  to  get  started,  and  it  is  slower  in  re- 
covering its  original  length.  After  a  number 
of  strong  stimuli  or  sometimes  after  only 
one,  it  may  become  quite  refractory.  After  a 
long  rest  it  may  seem  to  get  on  a  hair  trig- 
ger again  so  that  it  responds  powerfully  and 
explosively  to  a  slight  stimulus.  That  is  the 
condition  of  the  digestive  tract  after  the 
night's  rest ;  and  it  probably  has  much  to  do 
with  the  fact  that  most  of  us  have  the  daily 
bowel  movement  in  the  morning,  imme- 
diately after  breakfast.  With  an  animal  open 
under  salt  solution,  one  can  often  start  a 
rush  wave  down  the  bowel  by  pinching  the 
duodenum.  For  some  time  afterwards,  simi- 
lar pinches  will  have  no  effect,  but  if  we  wait 
long  enough  we  will  again  find  the  bowel  so 
sensitive  that  the  slightest  stimulus  will 
start  a  wave. 

Another  characteristic  of  smooth  muscle 
is  its  ability  to  maintain  a  firm  and  lasting 
contraction  without  fatigue.  We  see  this  in 
the  muscles  which  close  the  shells  of  bivalves 
and  we  see  it  in  the  wall  of  the  colon.  It  is 
interesting  that  the  muscle  in  a  bivalve  con- 
sists of  two  parts:  one  which  closes  the  shell 
and  the  other  which  locks  it  closed.  By  cut- 
ting first  one  and  then  the  other  it  can  be 
shown  that  neither  one  can  do  the  work  of 
the  other.  Similarly,  if  one  of  you  will  try 
to  hold  his  arm  out  perpendicularly  to  his 
body  he  will  soon  find  it  a  most  painful  and 
fatiguing  experiment.  The  deltoid  was  not 
designed  for  such  heavy  work,  but  the  glutei 
and  back  muscles  are  carrying  much  heavier 
loads  all  day,  and  they  do  not  complain. 
There  are  all  kinds  of  muscles,  all  suited  to 
different  purposes.  Some,  like  those  in  the 
wings  of  insects,  must  contract  300  times  a 
second;  others  like  those  in  the  wings  of  a 
hen  have  little  to  do.  Those  who  think  all 


muscle  is  the  same  forget  the  diffenences  be- 
tween the  white  and  dark  meats  of  chicken, 
between  the  heart  and  the  gizzard ;  between 
the  tenderloin,  roundsteak  and  tongue.  I 
have  gone  into  these  differences  so  at  length 
to  prepare  you  for  the  thought  that  there  are 
big  differences  between  the  muscle  in  the 
cardiac  and  pyloric  ends  of  the  stomach;'' 
between  that  in  the  small  intestine  and  that 
in  the  cecum  *  and  colon.®  The  muscle  on  the 
lesser  curvature  near  the  cardia  is  soft  to 
the  touch  like  coagulated  fibrin ;  that  in  the 
pyloric  antrum  is  tough  like  gizzard  and  has 
a  different  color.  Stimulate  the  two  with  an 
electric  current  or  with  a  pinch  and  you  get 
two  entirely  different  contraction  curves; 
put  them  into  warm  oxygenated  Locke's  so- 
lution and  you  get  two  different  types  of 
rhythmic  activity.. These  differences  were  to 
be  expected  when  we  remember  that  the  up- 
per and  lower  ends  of  the  stomach  have 
different  kinds  of  work  to  do.  The  upper  end 
serves  largely  as  a  hopper  to  hold  the  food ; 
the  lower  is  the  mill  that  does  the  heavy 
work.  More  of  these  local  peculiarities  will 
be  described  later. 

Another  characteristic  of  smooth  muscle 
in  hollow  organs  is  its  responsiveness  to  ten- 
sion. Most  of  the  manifestations  of  peris- 
talsis are  brought  about  and  regulated 
largely  by  the  internal  pressure  due  to  the 
presence  of  food  or  gas.  Cannon  has  shown 
that  the  rhythmic  segmentation  in  the  small 
intestine  is  due  simply  to  the  fact  that  those 
muscle  fibers  which  are  stretched  tend  to 
contract. 

Smooth  muscle  shortens  also  under  the  in- 
fluence of  direct  irritation.  Thus  we  find 
contraction  of  the  cardia,  pylorus,  ileo-cecal 
sphincter  and  anus  when  there  is  ulceration 
or  inflammation  near  by.  We  find  hour-glass 
contractions  of  the  stomach  opposite  ulcers 
on  the  lesser  curvature;  and  shrunken  and 
irritable  duodenal  caps  with  ulcers  in  that 
region. 

PERISTALSIS 

If  we  stimulate  the  smooth  muscle  in  a 
tubular  organ  like  the  intestine  or  ureter,  we 
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get  a  contraction  which  produces  a  tonic 
ring.  From  this  ring,  waves  are  given  off  in 
both  directions.  They  remind  one  of  the 
ripples  which  arise  at  a  point  where  a  stone 
has  been  thrown  into  a  pond.  The  impulse 
spreads  from  muscle  fiber  to  muscle  fiber, 
and  need  not  be  mediated  by  nerves,  ganglia, 
centers  or  reflexes.  I  have  observed,  after 
electrical  stimulation,  similar  waves  spread- 
ing both  ways  along  the  segments  of  a  re- 
cently voided  tapeworm;  and  I  have  seen 
them  traveling  away  from  the  ridge  which 
forms  when  one  strikes  the  irritable  pectoral 
muscles  of  a  consumptive.  It  seems  to  me 
that  the  stimulus  probablv  increases  the 
chemical  activity  at  the  point  where  the 
tonus  ring  forms;  it  raises  the  metabolic 
rate,  and  stimuli  spread  out  on  both  sides 
down  gradients  of  chemical  activity. 

GRADIENTS 

• 

Returning  to  the  simile  of  waves  spread- 
ing in  water,  it  seems  to  me  that  some  tu- 
bular organs  may  be  likened  to  ponds  which 
are  level  to  begin  with ;  others  are  more  like 
rivers  which  have  definitely  established  gra- 
dients. In  the  first  case  the  waves  spread 
equally  well  in  all  directions;  in  the  second, 
the  waves  spread  better  down  stream  than 
up.  Perhaps  I  can  illustrate  my  point  best 
by  showing  the  evolution  of  the  fixed 
gradient  in  the  heart.  As  you  know,  in  that 
organ  the  beat  follows  a  gradient  of  rhyth- 
micity  from  the  sinus  to  the  ventricle.  It  was 
Gaskell  who  showed  that  if  we  cut  a  heart 
into  three  or  four  pieces  the  one  containing 
the  mouths  of  the  great  veins  will  show  the 
greatest  tendency  to  beat  rh3rthmically,  and 
will  have  the  fastest  rate.  The  ventricle  will 
be  slow  to  start  beating  and  will  have  a  slow 
rate.  Now,  when  we  turn  to  the  primitive 
heart  of  the  sea  slug  (aplysia),  we.  find  a 
tube  which  apparently  has  no  constant 
gradient  in  either  direction.  Its  beat  arises 
now  on  one  side  and  now  on  the  other,  de- 
pending on  where  the  blood  produces  the 
greatest  tension.  Hunter  could  find  no  sign 
of  a  gradient  in  the  heart  of  one  of  the 


ascidians.  In  these  animals  the  beat  runs  for 
a  while  towards  the  viscera  and  then  for 
a  while  towards  the  gills.  The  pace-making 
end  seems  to  get  fatigued ;  its  rate  is  slowed 
and  finally  the  other  end  is  able  to  assume 
the  pace  for  awhile.  A  constant  direction  of 
contraction  may  be  maintained  by  electrical 
stimulation  of  either  end  of  such  a  heart.  It 
seems  to  me  that  Hecht's  "  studies  on  ascidia 
atra  show  us  the  very  beginning  of  the  fixed 
gradient  which  we  find  in  the  hearts  of  the 
higher  animals.  He  found  that  although  the 
heart  of  the  ascidian  reverses  its  beat  from 
time. to  time,  the  sum  of  the  advisceral  beats 
is  about  twice  that  of  the  abvisceral.  More- 
over, as  we  should  expect  if  the  gradient  is 
a  little  better  in  the  advisceral  direction,  the 
rate  of  conduction  is  definitely  faster  in  that 
direction  than  in  the  other.  If  a  wave  is 
started  in  the  middle  of  the  heart  going  both 
ways  it  tends  to  efface  the  abvisceral  waves 
which  according  to  our  theory  would  have 
the  smaller  momentum.  It  is  interesting  also 
that  under  slightly  adverse  conditions,  as  af- 
ter warming  the  water  or  after  diluting  or 
concentrating  it,  it  is  the  abvisceral  beat 
which  is  suppressed.  We  find  a  little  more 
stable,  but  still  reversible  heartbeat  in  the 
sharks  and  rays.  In  them  the  slightest  stimu- 
lus to  the  bulbus  aortae  will  reverse  the  beat 
and  the  same  stimulus  to  the  sinus  will  re- 
store it.  Even  in  the  higher  vertebrates  the 
heartbeat  can  be  reversed  temporarily  by 
agencies  which  lower  the  rhythmicity  of  the 
auricle  or  raise  that  of  the  ventricle. 

There  is  considerable  evidence  now  that 
peristalsis  in  the  ureter  follows  a  gradient 
of  rh)^hmicity  from  the  kidney  to  the  blad- 
der," and  I  have  been  collecting  data  which 
suggest  that  there  are  similar  gradients  in 
the  vas  deferens  and  the  fallopian  tubes.  We 
may  perhaps  be  able  later  to  state  it  as  a  law 
that  the  direction  of  transport  of  material  in 
a  tubular  organ  depends  on  gradients  of 
rhythmicity,  tone,  irritability  and  metabol- 
ism. When  we  come  to  think  of  it,  our  ex- 
perience with  engineering  and  mechanics 
should  have  led  us  long  ago  to  look  for  grad- 
ients in  these  muscular  tubes.  We  know  that 
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water  in  a  pipe  follows  gradients  of  gravity 
or  of  pumping  pressure;  electricity  flowi 
along  gradients  of  voltage,  the  winds  fol- 
low gradients  of  barometric  pressure,  etc. 

GRADIENT  IN  THE  INTESTINE 

Now  what  evidence  have  we  that  there  is 
a  gradient  in  the  gastro-intestinal  tract  ?  As 
far  as  rhythraicity  goes  the  evidence  is  over- 
whelming. It  is  a  simple  thing  to  open  an 
animal  (rabbit)  tmder  salt  solution  and  to 
demonstrate  that  the  rate  of  rhythmic  con- 
traction varies  from  about  20  per  minute  in 
the  duodenum  to  10  per  minute  in  the  lower 
ileum.  It  is  easy  also  to  cut  out  short  seg- 
ments of  the  bowel  and  to  show  that  their 
rate  of  rh)rthmic  contraction  continues  to 
vary  inversely  as  the  distance  from  the  py- 
lorus. A  similar  gradient  can  be  shown  in 
strips  of  muscle  excised  from  the  wall  of  the 
stomach.  The  fastest  rate  is  found  in  the 
strip  from  the  lesser  curvature  near  the 
cardia.  It  is  harder  to  show  the  gradient  in 
the  colon,  but  that  was  to  be  expected.  Re- 
member that  the  large  bowel  is  more  slug- 
gish than  the  small ;  it  lets  the  contents  lie  in 
one  place  for  long  periods  of  time  and  waves 
can  go  in  either  direction  over  the  cecum 
and  ascending  colon.  Hence  it  is  that  the 
excised  muscle  is  slow  to  start  beating,  its 
rate  is  slow;  it  tends  to  contract  down  into 
a  hard  knot  ^nd  stay  that  way ;  and  the  gra- 
dient is  poor  and  often  reversed.  In  the  small 
intestine  of  the  rabbit  and  white  rat  the 
rhythmic  gradient  is  so  fixed,  and  so  inti- 
mately "built  into"  the  structure  of  the  in- 
testine that  one  can  determine  the  oral  and 
aboral  ends  of  short  excised  segments  by 
counting  the  rates  at  the  two  ends.  It  has 
been  shown  also  that  when  sections  of  small 
intestine  are  cut,  turned  end  for  end  and 
anastomosed  again,  they  will  transport 
liquids  but  not  solids,  because  the  original 
direction  of  peristalsis  is  maintained  as  long 
as  the  animal  lives.  This  experiment  shows 
that  the  gradient  is  basic  and  not  the  result 
of  functional  adaptation.  Further  evidence 
for  that  conclusion  is  found  in  the  fact  that 


it  is  just  as  marked  in  the  fetal  intestine, 
which  has  not  yet  functioned,  as  in  the  adult 
animal.  The  permanence  of  the  gradient  in 
the  gut  is  to  be  expected  from  studies  on  the 
lower  forms  of  life.  The  mouth  of  a  frog  is 
lined  by  epithelium  covered  with  little  cilia 
which  wave  in  one  direction.  If  a  piece  of 
this  epithelivmi  is  cut  out,  turned  through  an 
angle  of  180°,  and  grafted  back  again,  the 
cilia  continue  to  beat  in  their  original  direc- 
tion, now  contrary  to  that  in  the  rest  of  the 
mouth.  In  some  of  the  worms  the  so-called 
"polarization"  is  so  perfect  that  if  the  ani- 
mal is  cut  into  a  half-dozen  pieces  they  will 
all  crawl  in  the  same  direction  towards  the 
point  where  the  head  used  to  be. 

Before  leaving  the  topic  of  rhythmic  con- 
traction I  must  make  it  clear  that  in  the  in- 
testine the  rhythm  of  one  segment  rarely 
influences  the  rhythm  of  the  adjacent  ones. 
As  you  know,  in  the  heart  the  region  with 
the  fastest  rate  sets  the  pace  for  all  others, 
and  the  wave  of  excitation  travels  so  rapidly 
that  to  the  naked  eye  the  mammalian  heart 
appears  to  contract  simultaneously  all  over. 
In  the  stomach,  the  area  with  the  most  rapid 
rate  at  the  cardia  sets  the  pace,  and  we  can 
see  the  waves  traveling  slowly  to  the  pylorus. 
In  the  small  intestine  each  segment  contracts 
at  its  own  rate  and  only  occasionally  do  we 
see  what  are  called  peristaltic  rushes  run- 
ning any  distance  down  the  bowel.  Although 
the  duodenal  muscle  has  the  fastest  rate  it 
does  not  set  the  pace  for  the  rest  of  the  gut. 
I  must  emphasize  this  point  because  some 
writers  in  overlooking  it,  have  theorized  un- 
warrantably on  the  basis  of  some  purely 
anatomical  observations  reported  by  Keith. 

UNDERLYING  BASIS  OF  THE  RHYTHMIC 

GRADIENT 

The  next  question  is:  how  are  these  dif- 
ferences in  rate  brought  about?  What  are 
they  due  to?  What  are  the  structural  dif- 
ferences behind  them  ?  As  we  have  seen  that 
these  rhythmic  movements  are  myogenic  in 
origin,  it  is  plain  that  we  must  look  for  the 
differences  in  the  muscle.  Now,  it  has  been 
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shown  that  thfe  rate  of  rhythmic  contraction 
is  probably  dependent  upon  the  rate  at  which 
the  chemical  processes  go  on.  Some  sub- 
stance is  built  up  to  a  certain  point  and  then 
exploded  to  produce  the  contraction.  If  the 
metabolism  is  slow  it  should  take  longer  to 
complete  the  cycle.  We  know  also  that 
warming  hastens  chemical  processes,  and 
Taylor  and  I  have  shown  that  warming  the 
intestine  hastens  the  rate  of  rhythmic  con- 
traction. As  we  can  take  a  piece  of  ileum 
beating  lo  times  a  minute,  and  by  warming 
it  speed  up  its  metabolism  so  that  it  will  beat 
17  times  per  minute,  it  seems  to  me  that  the 
duodenum  which  normally  beats  17  times 
per  minute  must  have  a  faster  metabolic 
rate  than  the  ileum.  Such  differences  in 
metabolic  rate  have  been  demonstrated  in 
other  organs  of  the  body,  where  they  ap- 
pear to  have  great  significance."  During  the 
last  few  years  Miss  Starkweather  and  I  have 
brought  forward  a  good  deal  of  evidence  to 
show  that  there  is  a  gradient  of  oxidation 
from  the  cardia  to  the  pylorus,  from  the 
duodenum  to  the  ileum  and  from  the  ileo- 
cecal sphincter  to  the  anus.^^  For  the  unit  of 
weight  and  time  the  muscle  from  the  duode- 
num gives  off  more  CO2  than  does  the 
muscle  from  the  ileum.  This  is  true  not  onlv 
for  the  active  but  also  for  the  resting  muscle. 
Graded  differences  have  been  found,  more- 
over, in  the  catalase  content  of  equal  weights 
of  minced  muscle.  This  catalase,  which  lib- 
erates oxygen  from  hydrogen  peroxid,  is 
supposed  by  some  to  be  an  index  of  the  rate 
of  metabolism ;  and  certainly  in  the  bowel  the 
gradients  of  COjj  production  and  catalase 
activity  run  very  close  together.  Be  that  as 
it  may,  the  interesting  thing  to  me  is  that 
we  can  show  a  definite  chemical  difference 
between  the  muscle  in  the  duodenum  and 
that  in  the  ileum.^ 

We  know  that  there  is  some  gradation 
also  in  the  irritability  of  the  intestine  as  re- 
gards distension.  The  duodenum  and  je- 
junum are  very  responsive  to  the  presence 
of  food  or  balloons,  while  the  lower  ileum 
and  colon  are  quite  tolerant  of  them.  You 
all  know  that  the  barium  meal  in  the  je- 


junum appears  in  small  flecks  as  if  it  had 
been  sprayed  over  the  folds  of  the  mucous 
membrane.  In  the  ileum  it  forms  dense  saus- 
age-shaped masses. 'That  is  due  simply  to 
the  greater  irritability  and  activity  of  the 
upper  bowel. 

Hess  showed  years  ago  that  the  pull  ex- 
erted by  the  jejunum  of  a  dog  on  a  small 
balloon  is  228  gm.,  while  in  the  ileum  it  is 
75  gm.  Naturally,  the  food  is  going  to  move 
from  the  active  and  irritable  regions  to  the 
more  sluggish  and  insensitive  ones.  I  cannot 
conceive  of  a  simpler  theory  of  peristalsis, 
or  one  more  in  harmony  with  the  laws  of 
physics  and  mechanics. 

DIFFERENCES   IN   PERISTALSIS  IN  DIFFERENT 

PARTS  OF  THE  GUT 

Let  US  follow  for  a  few  moments  the 
progress  of  a  barium  meal  through  the  di- 
gestive tract,  noting  how  the  peristaltic 
movements  are  influenced  by  local  differ- 
ences in  structure  and  musculature.  The 
mouthful  shoots  through  the  first  part  of  the 
esophagus  because  the  muscle  is  quick-acting 
and  striated.  In  the  lower  third  the  muscle 
is  largely  of  the  smooth  variety  and  progress 
slows  up.  In  the  stomach  the  waves  begin 
probably  in  the  pacemaking  region  near  the 
cardia  and  travel  as  shallow  ripples  until 
either  proper  pressure  conditions  or  the  pres- 
ence of  the  peculiar  antral  muscle  causes 
them  to  break  into  deep  waves.  If  the  tone  of 
the  stomach  is  too  high  the  waves  may  be 
very  shallow  or  hard  to  see;  if  the  tone  is 
poor,  we  may  see  the  best  waves  at  th^  be- 
ginning of  the  examination  when  there  is 
only  a  little  food  present  and  the  muscle 
fibers  are  not  too  badly  stretched. 

The  waves  do  not  cross  the  pylorus,  prob- 
ably because  of  the  connective  tissue  barrier 
there,  the  peculiar  arrangement  of  the 
muscle  fibers,  and  the  sudden  transition  to  a 
different  type  of  muscle.  The  control  of  the 
pylorus  is  partly  chemical  and  partly  me- 
chanical. Cannon  has  shown  that  the  pres- 
ence of  acid  above  tends  to  relax  the  sphinc- 
ter and  acid  below  tends  to  close  it.  We  know 
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however  that  this  mechanism  will  not 
explain  the  vagaries  of  pyloric  action  in 
achylia  gastrica,  in  duodenal  ulcer,  car- 
cinoma, etc.  We  know  also  that  the  mere 
presence  of  food  or  of  a  distending  balloon 
in  the  duodenum  and  jejunum  will  tend  to 
stop  the  progress  of  food,  through  the  py- 
lorus." It  is  this  mechanism  that  keeps  the 
stomach  from  emptying  too  rapidly  after 
pylorectomies,  Mayo-Polya  operations  and 
gastro-enterostomies.  This  holding  back 
above  an  active  or  distended  part  of  the  gut 
is  easily  explained  on  the  basis  of  changes 
in  the  gradient.  The  digesting,  stretched 
bowel  has  a  faster  metabolic  rate  and  a  more 
rapid  rate  of  rhythmic  contraction ;  hence  the 
gradient  is  likely  to  be  uphill  towards  it.  This 
will  tend  to  slow  the  progress  of  more  food 
coming  down  from  above.^" 

The  duodenal  cap  remains  filled  and 
shows  almost  no  peristalsis,  probably  be- 
cause the  muscle  removed  from  that  region 
shows  very  little  rhythmicity.  There  is  some 
evidence  that  the  muscle  fibers  are  arranged 
in  festoons  and  not  circularly  and  longitud- 
inally, as  they  are  elsewhere.  This  might  also 
tend  to  modify  the  contractions.  I  think  the 
peculiarities  of  the  upper  duodenal  regions, 
together  with  a  number  of  its  pathological 
tendencies,  can  be  traced  back  to  the  great 
specialization  and  complexity  of  this  part  of 
the  bowel  in  some  of  the  fishes. 

As  I  have  already  stated,  the  jejunum  is 
jejune  or  empty  because  of  its  great  irrita- 
bility and  rapid  peristaltic  rate.  The  food 
slows  up  in  the  terminal  ileum  because  the 
muscle  is  more  sluggish  and  because  the  gra- 
dient is  uphill  for  a  short  distance  to  the  ileo- 
cecal sphiiicter. 

In  the  first  third  of  the  colon  the  gradient 
is  poor,  so  that  the  waves  can  go  in  either 
direction.  In  the  rat  they  tend  to  be  anti- 
peristaltic when  the  feces  are  liquid  and  per- 
istaltic when  the  feces  become  drier.  The  col- 
onic contents  move  slowly  because  the 
muscle  is  more  sluggish  and  perhaps  because 
the  gradient  is  poor.  The  tendency  for  the 
feces  to  stay  out  of  the  rectum  can  be  ex- 
plained if  I  am  right  in  thinking  that  the  gra- 


dient is  uphill  in  that  region.  There  is  some 
evidence  from  animal  experimentation  in 
favor  of  that  assumption." 
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PRACTICAL  VALUE  OF  THE  GRADIENT  THEORY 

This  idea  of  a  gradient  underlying  peris- 
talsis gives  us  facile  explanations  for  many 
of  the  phenomena  observed  in  disease.  The 
gradient  of  forces  can  be  steepened,  flattened 
•or  reversed.  A  duodenal  ulcer  which  raises 
the  irritability  and  tone  of  the  upper  end  of 
the  tract  often  hurries  the  progress  of  food 
through  the  small  intestine;  a  lesion  in  the 
appendix  or  cecum  which  raises  the  irritabil- 
ity of  the  lower  end  of  the  bowel  slows  the 
current  and  produces  ileal  stasis.  A  fissure  in 
the  rectum  may  cause  back  pressure  into  the 
cecum  with  constipation.  A  patch  of  enteritis 
in  the  jejunum  can  reverse  the  current 
above,  in  the  duodenum  and  stomach — with 
vomiting;  and  can  hurry  it  below — with 
diarrhoea.  A  stimulus  reaching  the  jejunum 
from  the  brain  by  way  of  the  vagi — as  in 
sea-sickness — may  also  empty  the  tract  both 
ways.  The  distension  of  any  part  of  the  tract 
by  food  raises  the  tone  and  irritability  of 
that  region  and  tends  to  hold  back  the  ma- 
terial coming  down  from  above. 

Theoretically,  the  gradient  can  be  reversed 
not  only  by  raising  the  lower  end,  but  by 
depressing  the  upper  end.  My  observations 
on  excised  segments  of  intestine  from  dis- 
tempered dogs  and  snuffling  cats  agree 
closelv  with  those  of  Child  on  the  lower 
forms  of  life  in  showing  that  the  most  sensi- 
tive regions,  which  have  the  fastest  met- 
abolic rates  and  the  greatest  need  for  oxy- 
gen, afe  injured  most  by  asphyxia,  by  many 
drugs  and  by  disease  toxins.  I  have  shown 
repeatedly  that  a  poison  can  be  administered 
in  such  dosage  as  to  have  no  effect  on  the 
colon  and  ileum,  while  it  paralyzes  the 
duodenum  and  weakens  the  jejunum.  Fur- 
thermore, exised  segments  of  duodenum 
from  a  sickly  rabbit  may  not  contract  at  all 
in  Locke's  solution  when  similar  segments 
from  the  ileum  of  that  animal  show  no  sign 
of  toxic  influence.  A  reversal  or  a  flattening 


lO 


Peristalsis  in  Health  and  Disease 


of  the  chemical  gradients  can  also  be  shown 
in  many  of  the  sick  animals.  We  have  here, 
then,  an  easy  and  very  simple  explanation 
for  the  digestive  upsets  with  intestinal 
stasis  which  we  see  in  fevers  and  asthenic 
states. 

As  I  have  discussed  the  practical  aspects  of 
my  theory  in  previous  papers  ^^  I  will  not  go 
into  the  subject  any  further  at  this  time.  Re- 
member, when  confronted  by  an  abnormality 
in  intestinal  peristalsis,  that  if  the  lesion  is 
sufficiently  irritating  it  will  raise  the  local 
tone;  this  will  reverse  the  gradient  leading 
to  the  lesion  on  the  orad  side  and  it  will 
steepen  the  gradient  on  the  caudad  side. 
Hence  it  is  that  it  may  slow,  stop  or  reverse 
the  progress  of  material  coming  toward  it 
from  above,  and  may  hasten  the  progress  of 
material  that  has  passed  it.  Exceptions  to 
this  rule  will  be  found  around  the  stomach 
where  there  are  many  complicating  factors 
not  sufficiently  understood  at  present. 

In  closing,  I  must  admit  that  with  all  the 
work  that  has  been  done  we  still  know  too 
little  about  the  origin  of  many  of  the  dis- 
turbances of  function  which  we  see  in  our 
patients — ^the  hypo-  and  hypermotilities,  the 
sphincter  spasms  and  the  peculiarities  in 
gastric  peristalsis.  We  must  keep  in  mind 
that  we  are  using  a  physiologic  method,  bor- 
rowed from  Cannon ;  we  must  think  more  in 
terms  of  deranged  physiology,  and  must  not 
rest  too  satisfied  with  the  demonstration  of 
beautiful  morphologic  defects — ulcer  cra- 
ters, carcinomas,  adhesions  and  displace- 
ments. A  number  of  you — practising  radio- 
graphers— ^have  made  excellent  physiologic 
studies  on  man ;  studies  that  are  as  much 
pure  physiology  as  those  of  Cannon  and 
Carlson.  Much  remains  to  be  done;  and  if 
my  little  message  from  the  biologists  to-day 
should  contribute  anything  to  your  zeal  and 
skill  in  attacking  these  problems  I  shall  be 
happy. 

SUMMARY 

We  often  fail  in  trying  to  solve  our  prac- 
tical problems  because  we  do  not  begin  near 


enough  to  the  beginning.  We  must  know 
more  about  general  principles  and  the  work- 
ings of  small  parts  of  the  digestive  tube. 

We  must  venture  out  more  into  "pure" 
science.  We  can  get  much  help  and  inspira- 
tion from  the  experimental  zoologists  and 
the  physiologists. 

The  digestive  tract  is  largely  autonomous, 
and  the  forces  underlying  peristalsis  must  be 
looked  for  mainly  within  tihe  gut  itself. 

The  tendency  of  writers  to  explain  every- 
thing on  the  basis  of  nervous  reflexes  and 
ganglionic  control  is  unfortunate,  and  para- 
lyzing to  further  progress. 

Recent  biologic  work  has  shown  in  num- 
berless ways  that  the  main  function  of  the 
nervous  system  is  conduction. 

It  has  been  shown  conclusively  that  the 
rh3rthmical  contractions  of  the  intestinal 
muscle  are  myogenic  in  origin. 

Auerbach's  plexus  serves  to  conduct  stim- 
uli and  to  coordinate  the  activities  of  differ- 
ent parts  of  the  tract.  It  contains  no  reflex 
arcs. 

Current  theories  about  the  antagonism  be- 
tween the  vagus  and  sympathetic  are  shown 
to  be  pseudoscientific,  and  out  of  harmony 
with  the  facts  as  determined  by  the  leading 
anatomists  and  physiologists  of  the  world 
to-day.  The  sympathetic  is  an  integral  part 
of  the  central  nervous  system  and  not  an 
outlying  antagonistic  "brain." 

Many  of  the  conclusions  based  upon  the 
supposed  actions  of  drugs  on  nerve-endings 
and  "intermediate  substances"  must  be  re- 
vised in  the  light  of  recent  work. 

The  extrinsic  nerves  of  the  intestine  serve 
to  communicate  between  the  body  and  the 
bowel,  and  between  the  bowel  and  the  brain. 

The  digestive  tract  can  work  quite  nor- 
mally after  section  of  all  the  extrinsic 
nerves. 

The  key  to  an  understanding  of  peristalsis 
is  to  be  found  in  a  study  of  the  smooth 
muscle  in  the  wall  of  the  bowel. 

There  are  different  types  of  muscle  suited 
to  different  functions  in  the  different  parts 
of  the  body  and  in  different  parts  of  the  di- 
gestive tract. 
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The  properties  of  smooth  muscle  are  dis- 
cussed: its  reactions  to  stimulation,  to  dis- 
tension, inflammation,  etc. 

A  peristaltic  wave  spreads  both  ways  from 
a  stimulated  spot  like  ripples  from  a  stone 
thrown  into  a  pond.  Most  of  the  muscular 
tubes  are  so  constructed  that  the  ripples  can 
travel  in  one  direction  better  than  another. 

It  may  perhaps  be  a  law  for  all  tubular 
organs  that  the  transport  of  material  in  one 
direction  depends  upon  gradients  of  rhyth- 
micity,  irritability,  tone  and  metabolism. 

Such  gradients  can  easily  be  demonstrated 
in  the  walls  of  the  stomach  and  intestine. 

A  bolus  moves  aborally  in  the  digestive 
tract  because  the  pressure  is  greater  on  the 
upper  than  on  the  lower  side.  This  difference 
in  pressure  is  due  probably  to  the  graded 
characteristics  of  the  muscle. 

The  peculiarities  of  peristalsis  in  differ- 
ent parts  of  the  tract  are  explainable  on  the 
basis  of  local  differences  in  the  structure  of 
the  neuromuscular  mechanism. 

It  is  shown  how  the  gradients  may  be  up- 
set in  disease,  and  how  these  theories  can 
explain  pathologic  phenomena. 

BIBLIOGRAPHY 

1.  Child.  Am.  J.  Physiol.,  1917,  xliii,  87. 

2.  Magnus.  Arch  f.  d.  ges.  Physiol.,  1904,  cii,  150, 

361 ;  1905,  cviii,  27-6L 


3.  GuNN  AND  Underhill.  Quart  J.  Ex  per.  Physiol., 

1914,  viii,  275. 

4.  CusHNY.  /.  Physiol.,  1910,  xli,  233;  also  Lancet, 

1916,  ii,  459;  Edmunds.  J.  Pharmacol.  &  Ex- 
per.  Thcrap.,  1920,  xv.  201 ;  Gunn  and  Un- 
derhill. Quart.  J.  Exper.  Physiol.,  1914,  vi'i, 
275;  Cathcart  and  Clark.  J.  Physiol.,  1915, 
1,  119;  Benczur.  Internal  Beitr.  z.  Path.  u. 
Titer,  d.  Erniihrungstor,  1910,  i,  27;  Boruttau. 
Zentralbl,  f.  Physiol.,  1916,  xxxi,  303;  Lang- 
ley.  J.  Physiol.,  1908,  xxxvii,  3CX). 

5.  Gaskell.  The  Involuntary  Nervous  System.  Lon- 

don, 1916. 

6.  Alvarez.   J.   Am.   M.   Assn.,    1919,   Ixxiii,    1438; 

Am.  J.  Physiol,  1918,  xlv,  346. 

7.  Alvarez.  Am.  J.  Physiol.,   1916,  xl,  585;   Ibid., 

1916,  xli,  321;  Ibid,  1917,  xlii,  422;  Ibid,  1917, 

xlii,  435- 

8.  Alvarez   and   Starkweather.   Am.   J.   Physiol., 

1918,  xlvi,  563. 

9.  Alvarez.  Am.  J.  Physiol.,  1918,  xlv,  342. 

10.  Hecht.  Am.  J.  Physiol.,  1918,  xlv,  157. 

11.  Penfield.  Am.  J.  M.  Sc,  1920,  clx,  36;  Lucas. 

Am.  J.  Physiol.,  1906-07,  xvii,  392;  Sokoloff 
and  Luch singer.  Arch.  f.  d.  ges.  Physiol., 
1881,  xxvi,  466;  Satani.  Am.  J.  Physiol.,  1919, 
xlix,  474;  Weinstock  and  O'Connor.  Johns 
Hopkins  IIosp.  Bull.,  1920,  xxxi,  197. 

12.  CiULD.  Senescence  and  Rejuvenescence.  Chicago, 

1915. 

13.  Alvarez   and   Starkweather.   Am.   J.   Physiol., 

1918,  xlvi,  186. 

14.  Alvarez.  /.  Am.  M.  Assn.,  1915,  Ixv,  390. 

15.  Alvarez.  /.  Am,  M.  Assn.,  1915,  Ixv,  389. 

16.  Alvarez.  Am.  J.  Physiol.,  1915,  xxxvii,  270;  see 

also  Rost.  Verhandl.  d.  deutsch.  Gesellsch.  f. 
Chir.,  1 91 2,  169. 

17.  Alvarez.  /.  Am.  M.  Assn.,  1917,  Ixix,  2018;  Ibid, 

1019,  Ixxiii,  1438;  /.  Pharmacol.  &  Exper. 
Therap.,  1918,  xii,  171. 


PNEUMOPERITONEUM  OF  THE   PELVIS^ 


GYNECOLOGICAL  STUDIES -A  PRELIMINARY  REPORT 

By  JAMES  G.  VAN  ZWALUWENBURG,  M.D. 

AND 

REUBEN  PETERSON,  M.D.,  F.A.C.S. 

University  Hospital,  University  of  Michigan 

ANN   ARBOR,   MICHIGAN 


A  VERY  fortunate  and  brilliant  stereo  set 
-^  ^  of  the  pelvis  in  a  case  coming  from  an- 
other ward  was  the  means  of  interesting 
Dr.  Reuben  Peterson,  Professor  of  Obstet- 
rics and  Gynecology  at  the  University  Hos- 
pital, in  this  study,  and  it  is  due  largely  to 
his  hearty  and  enthusiastic  cooperation  that 
work  was  undertaken  on  this  subject  and 
the  present  series  of  cases  made  possible.  He 
immediately  suggested  the  possibilities  of 
this  method  for  the  illustration  of  clinical 
lectures  and  the  study  of  the  anatomical  rela- 
tionship of  the  normal  and  pathological  pel- 
vis, quite  aside  from  the  possibility  of  the 
development  of  any  diagnostic  value.  As  a 
further  piece  of  good  fortune,  one  of  the 
earliest  cases  provided  such  illuminating  evi- 
dence, even  though  it  was  poorly  understood 
at  the  time,that  a  serious  attempt  to  develop 
the  diagnostic  feature  of  the  method  was 
projected. 

At  the  outset  it  was  agreed  that  if  the 
method  were  to  have  any  extended  useful- 
ness the  technique  must  be  at  once  safe, 
simple,  certain  and  cheap;  and  throughout 
we  have  aimed  to  produce  a  method  and  a 
procedure  which  can  be  reduced  to  a  routine 
and  can  be  carried  out  by  the  assistants  in 
the  Department  of  Gynecology  and  the  lay 
members  of  the  radiographic  staff.  Natur- 
ally, our  first  efforts  were  far  from  simple 
and  still  farther  from  certain.  In  the  interest 
of  safety.  Dr.  Peterson  agreed  to  attend  per- 
sonally to  the  inflations  during  the  develop- 
mental stage,  and  to  date  we  have  examined 
somewhat  over  forty  cases  without  any 
unexpected  or  disagreeable  complications. 
At  the  present  time  we  have  tentatively 


adopted  the  following  procedure:  The  pa- 
tients are  inflated  in  the  examining  room  in 
the  Department  of  Gynecology  immediately 
at  the  conclusion  of  the  regular  gynecolog- 
ical examination  and  on  the  regular  gfyne- 
cological  table.  The  inflation  is  preceded  by 
an  injection  of  Schleich's  solution  and  the 
point  selected  for  puncture  is  usually  about 
one  inch  below  the  umbilicus  in  the  median 
line,  unless  previous  operative  scars,  evi- 
dence of  adhesions,  or  other  pathology,  con- 
tra-indicate. 

Carbon  dioxide  is  taken  from  one  of  the 
usual  commercial  tanks  from  which  a  nitrous 
oxide  bag  is  filled,  and  this  bag  is  then  con- 
nected with  the  needle  without  intervening 
manometers  or  washing  or  sterilizing  ap- 
paratus. During  inflation,  the  bag  is  held  be- 
tween the  knees  of  an  assistant,  thereby  giv- 
ing complete  control  over  the  pressure  as 
well  as  giving  a  fair  indication  of  the 
amount  of  gas  which  has  been  injected.  We 
have  found  that  from  i  ^  to  2  liters  of  gas 
are  sufficient  to  produce  a  fair  inflation  of 
the  pelvis,  although  in  certain  individuals 
the  bowel  coils  can  still  be  seen  resting  on 
the  anterior  abdominal  wall  in  the  most  de- 
pendent portion  of  the  belly. 

The  patient  is  then  turned  over  on  the 
face,  being  held  in  the  knee-chest  position 
until  an  inclined  board  can  be  placed  beneath 
the  thighs.  This  board  makes  an  angle  of 
about  28  degrees  with  the  plane  of  the  table 
and  its  upper  portion  is  cut  out  and  rounded 
so  that  the  pubis  comes  to  lie  just  about  the 
deepest  portion  of  the  notch.  An  18  inch 
square  of  opaque  fabric  with  a  6j/l  inch 
circular  hole  cut  out  of  its  center  is  laid  on 


•Read  at  the  Twenty-first  Annual  Meeting  of  The  American  Roentgen    Ray  Society.  Minneai>olis,   Minn.,    Sept.    14-17,    1920. 
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the  buttocks  and  serves  as  a  diaghragm.  A 
plate  changing  tunnel  is  then  placed  horizon- 
tally on  the  table,  double  screen  films  are 
used,  and  a  Coolidge  portable  unit,  operating 
on  the  ordinary  lamp  circuit,  furnishes  the 
jT-ray.  An  exposure  of  from  fourteen  to 
twenty  seconds  is  required,  and  ordinarily 
each  exposure  is  interrupted,  being  made  at 
such  intervals  as  the  breath  can  be  held  con- 
veniently, and  the  patient  allowed  to  breath 
between  the  fractional  exposures. 

The  tube  shift  is  in  the  long  axis  of  the 
body  and  the  stereo  set  so  produced  is  used 
as  though  the  patient  were  lying  on  the  right 
side. 

This  technique  is  the  result  of  a  series  of 
progressive  improvements.  For  instance,  at 
first  we  used  oxygen  and  brought  the  pa- 
tients down  to  the  jr-ray  room  where  they 
were  first  "screened"  and  then  "plated." 
This  method  was  entirely  satisfactory  from 
the  .r-ray  point  of  view,  but  there  was  con- 
siderable complaint  on  the  part  of  the  patient 
for  twenty- four  or  forty-eight  hours  if  they 
attempted  to  move  from  the  rigidly  dorsal 
decubitus.  Consequently  a  similar  procedure 
was  attempted  with  carbon  dioxide;  but  it 
was  found  that  if  there  were  any  unusual  de- 
lay in  the  transportation  of  the  patient — 
over  several  floors  and  down  at  least  two 
elevators — the  amount  of  gas  remaining  in 
the  peritoneal  cavity  was  insufficient  to  se- 
cure satisfactory  plates.  The  portable  ^-ray 
machine  used  in  the  gynecological  examin- 
ing room  seems  to  be  a  perfectly  satisfactory 
solution  of  this  difficulty. 

We  have  also  found  that  not  so  large  an 
amount  of  gas  is  necessary  for  the  inflation 
of  the  pelvis  as  for  a  satisfactory  examina- 
tion of  the  abdomen  as  a  whole.  Provided 
the  examination  can  be  undertaken  immedi- 
ately, we  now  believe  that  from  a  liter  to  a 
liter  and  a  half  is  sufficient  to  inflate  a  pelvis 
of  ordinary  size.  However,  in  order  to  be 
certain  that  all  the  intestines  which  normally 
lie  in  the  pelvis  may  have  a  chance  to  escape, 
we  prefer  to  give  two  liters  of  gas  wherever 
tlie  patient  does  not  complain  too  seriously. 

In  the  earlier  cases  there  was  considerable 


complaint,  on  the  part  of  the  patients,  of 
persistence  of  the  pain  and  discomfort  for 
twenty- four  to  forty-eight  hours.  Accord- 
ingly, deflation  was  practiced.  Since  the  in- 
troduction of  carbon  dioxide,  deflation  has 
not  been  necessary,  and  patients  inflated  at 
about  1 1  o'clock  in  the  morning  have  taken 
their  noonday  meal  in  the  sitting  posture 
with  complete  comfort  and  no  more  reports 
of  sleepless  nights  have  been  encountered. 
This  is  undoubtedly  due  to  two  factors:  first, 
the  more  rapid  absorption  of  carbon  diox- 
ide; and,  second,  to  the  smaller  quantity  of 
the  gas  introduced  in  the  later  cases.  While 
discomfort  and  a  sense  of  oppression  are  a 
constant  complaint,  these  are  not  important 
except  in  cases  with  serious  pathology  in  the 
upper  abdomen  or  (as  we  suspect)  with 
adhesions  to  the  parietal  peritoneum  in  the 
abdomen  or  pelvis. 

For  a  time  we  introduced  a  short  narrow 
helix  of  wire  into  the  vagina  for  the  purpose 
of  simplifying  the  recognition  of  the  various 
shadows  in  the  pelvis  by  reason  of  the  better 
differentiation  which  would  result  from  a 
demonstration  of  the  axis  of  this  cavity.  The 
shadow  of  the  fundus  of  the  uterus  which 
in  the  earlier  experiments  was  apt  to  be  hid- 
den in  the  shadow  of  the  bladder,  was 
thereby  thrown  backwards  and  more  nearly 
into  the  axis  of  the  pelvis  and  was  more 
clearly  outlined.  However,  because  of  the 
distortion  which  was  introduced  by  the  in- 
flation of  the  vagina  and  the  bulging  of  the 
posterior  vaginal  wall  into  the  cul-de-sac  of 
Douglas — almost  invariably  to  one  side  of 
the  median  line — and  because  of  the  result- 
ing distortion  of  the  position  of  the  uterus, 
this  procedure  has  been  discontinued. 

It  is  probably  superfluous  to  speak  here  of 
the  advantages  of  the  stereo  set.  However  it 
is  well  to  realize  that  the  stereo  effect  in 
pelxis  ;r-rays  is  not  nearly  so  perfect  as  it  is 
in  the  study  of  the  bones  or  of  the  chest.  The 
appreciation  of  depth  is  only  possible  when  a 
definite  point  or  a  series  of  points  is  pre- 
sented to  the  eye,  establishing  a  definite  par- 
allax. In  the  case  of  a  smoothly  rounded  soft 
tissue  bodv  of  uniform  density,  such  as  we 
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are  dealing  with  in  the  pelvis,  such  points  are 
not  normally  found.  The  only  lines  upon 
which  the  eye  can  fix  are  the  shadows  of 
those  portions  of  the  perimeters  of  such 
bodies  which  are  projected  by  rays  which 
are  tangent  to  the  surface  at  these  points. 
The  depth  of  the  fundus  of  the  uterus 
appears,  therefore,  to  He  in  the  position  of  its 
equator,  and  one  gets  no  impression  of  the 
extent  or  the  position  of  that  organ  above  or 


the  diffuse  shadows  of  the  abdomen.  Our 
appreciation  of  the  contour  of  this  body  is 
accordingly  somewhat  fragmentary  and  our 
conception  of  its  shape  may  be  quite  erro- 
neous. Nevertheless  we  believe  the  stereo  set 
to  be  well  worth  while  because  of  the  ease 
with  which  the  rather  complex  shadows  of 
the  pelvis  may  be  resolved,  the  extraneous 
shadows  excluded,  and  the  relative  position 
of  these  cross  sections  appreciated. 


of  the  isihmus  and  fundus 


below  that  point.  The  image  of  an  irregular 
body  will  be  represented  by  a  series  of  "o|)- 
tical  cross  sections"  at  the  point  of  tangency 
of  the  projecting  rays.  For  instance,  the  im- 
age of  the  uterus,  four  months  pregnant,  is 
represented  only  by  the  cross  section  of  its 
enlarged  cervical  or  supracervical  portion 
(the  isthmus)  and  by  the  shadow  of  the  an- 
terior surface  of  the  neck  just  behind  the 
pubis  where  it  curves  upward  and  extends 
into  the  abdominal  cavity,  while  the  upper 
margin  of  the  body  of  the  uterus  is  lost  in 


Our  experience  is  obviously  too  limited  to 
give  an  exhaustive  exposition  of  the  signifi- 
cance of  the  shadows  seen.  We  have,  how- 
ever, tentatively  reached  certain  conclusions 
which  may  be  of  value  in  the  further  study 
of  this  branch  of  roentgenographic  work. 

It  appears  that  the  normal  pelvis  is  rather 
easily  and  regularly  freed  of  all  Intestinal 
coils  with  the  exception  of  that  portion  of 
the  pelvic  colon  and  the  rectum  which  have 
no  mesentery:  and  that  this  may  be  accom- 
plished with  a  comparatively  small  amount 
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of  gBS.  The  shadow  of  the  rectum  is  closely 
applied  to  the  anterior  surface  of  the  sacrum, 
and  as  it  is  projected  well  above  the  shadows 
of  the  female  generative  system,  it  offers  no 
confusion  if  the  technique  advocated  is  fol- 
lowed. It  makes  little  or  no  difference 
whether  it  be  full  or  empty.  Even  barium- 
containing  feces  serve  only  to  fix  the  position 
or  facilitate  the  orientation  of  the  im?ge. 


cient.  that  conclusion  seems  to  be  justified  by 
our  experiences. 

If  a  perfect  degree  of  elevation  of  the  hips 
has  been  attained  and  the  direction  of  the 
ray  is  in  the  long  axis  of  the  pelvis,  both  the 
anterior  and  posterior  pelvic  pouches  are 
empty  of  everything  but  gas.  In  the  presence 
of  pathology,  either  the  one  or  the  other  may 
be  filled  with  inflammatory  exudate  or  ad- 


r  Six  Weeks.  Mass  on  the  lefi,  possibly  ihc  oiary, 
wilh  corpus  luteum  vera. 


Whether  this  rule  of  the  mobility  of  the 
pelvic  intestinal  coils  is  so  invariable  as  to 
justify  the  conclusion  that  the  presence  of 
such  shadows  is  an  evidence  of  pathological 
adhesions,  remains  in  doubt  and  obvio,;sly 
will  always  remain  de]>endent  upon  the  care 
exercised  in  the  details  of  the  technique  and, 

n  particular,  upon  the  quantity  of  the  gas 
injected.  With  the  exception  of  a  few  cases 

n  which  the  inflation  obviouslv  was  insuffi- 


hesions,  or  incarcerated  l.owels  and  omen- 
tum, with  consecutive  displacement  of  the 
uterus  and  the  broad  ligaments  which  form 
the  transverse  partitions  of  this  portion  of 
the  pelvis.  Such  displacement  with  oblitera- 
tion of  either  of  the  pouches  is  one  of  the 
most  striking  features  of  inflammatory  dis- 
ease of  the  pelvis. 

When  entirely  empty,  the  bladder  shadow- 
is  scarcely  recognized  on  the  posterior  sur- 
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face  of  the  pubic  bone.  When  distended, 
however,  it  may  be  seen  as  a  rounded 
shadow  of  no  very  great  saliency  exactly 
where  one  would  expect  to  find  it,  and  its  rec- 
ognition is  never  a  matter  of  great  doubt. 

The  fundus  of  the  uterus  in  a  properly 
placed  patient  is  separated  from  the  bladder 
shadow  by  the  space  of  the  anterior  or  utero- 
vesical  pouch  which  normally  contains  gas. 


ever,  that  the  same  result  may  be  accom- 
plished by  a  slightly  greater  elevation  of  the 
hips  and  a  little  more  care  in  directing  the 
ray. 

On  either  side  of  the  uterine  shadows  are 
seen  the  narrow  linear  shadows  of  the  broad 
ligaments  clearly  spreading  out  at  either 
end,  centrally  embracing  the  uterine  shadow 
and  peripherally  fusing  with  the  pelvic  wall. 


Fic.  3.  Unii.aterai,  Dise.\se  of  the  Tube,    At  OPERATinx  Coniaineb  Pus. 


In  the  presence  uf  a  marked  relaxation  of 
the  pelvic  floor,  or  where  the  position  is  not 
satisfactory,  it  may  be  found  to  lie  on  the 
posterior  surface  of  the  bladder  and  may  be 
exceedingly  difficult  to  recognize.  This  is 
particularly  true  in  cases  of  senile  atrophy. 
The  introduction  of  a  helix  of  wire  into  the 
vagina  with  the  resulting  dilatation  of  this 
cavity  seems  to  help  to  throw  this  shadow 
backwards,  more  nearly  into  the  axis  of  the 
pelvis.  Our  experience  appears  to  show,  how- 


Wliere  the  uterus  is  displaced  or  distorted, 
these  broad  ligament  shadows  serve  to  di- 
rect one  to  the  position  of  this  organ.  It  ap- 
pears that  they  are  best  seen  at  a  level  some- 
what above  that  of  the  cervix,  but  well  be- 
low the  equator  of  the  fundus. 

We  have  never,  to  our  knowledge,  recog- 
nized the  round  ligaments  and  greatly  ques- 
tion whether  they  would  ever  appear  on  the 
plate.  We  have  once  or  twice  imagined  we 
could  see  them,  but  operation  proved  that 
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they  lay  in  quite  a  different  position.  Care- 
ful examination  of  the  opened  pelvis  gives  us 
no  reason  to  suppose  that  these  exceedingly 
tenuous  stnictures  with  their  thin  enveloping 
layers  of  peritoneum  could  reasonably  be 
expected  to  show  in  the  relatively  large  mass 
of  tissues  which  the  ordinary  female  pelvis 
presents. 

The  normal  tubes  are  not  seen  as  a  separ- 
ate or  recognizable  shadow.  They  apparently 
are  component  parts  of  the  broad  I'gament 
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and  encroached  upon  by  what  appears  to  be 
inflammatory  tissue  and  cicatrix. 

The  normal  ovaries  apparently  are  not 
seen.  They  probably  lie  on  the  postero-lat- 
eral  aspect  of  the  uterus  slightly  below  the 
equator  so  that  they  form  an  integral  part 
of  the  uterine  shadow.  Their  position  is  ex- 
ceedingly difficult  to  verify  from  the  fact 
that  the  operation  is  invariably  undertaken 
in  the  Trendelenburg  position,  while  the 
roentgenogram  is  made  in  precisely  the  re- 


shadows.  When  distended  or  inflamed,  how- 
ever, they  become  conspicuous  as  tortuous 
shadows  on  the  posterior  surface  of  t':e 
broad  ligament  shadows,  possibly  obliterat- 
ing them  by  overriding,  or  as  pear-shaped 
shadows  in  the  postero-Iateral  portions  of 
the  pelvis.  In  chronic  cases  the  picture  may 
be  much  confused  by  the  overlying  (adher- 
ent?) intestinal  coils.  The  distortion  pro- 
duced may  make  it  difficult  to  recognize  the 
shadow  of  the  uterus  and  almost  invariab'y 
the  posterior  cul-de-sac  is  much  contracted 


verse,  namely,  the  knee-chest  position,  and 
the  effect  of  gravity  would  be  to  carry  the 
ovaries  upward  rather  than  downward  and 
backward.  A  curious  observation  is  that  the 
rivarian  shadows  are  very  conspicuous  and 
easily  recognized  in  cases  of  retroversion  and 
"prolapse  of  the  appendages,"  evidently  be- 
ing carried  backward  by  the  pathological 
shortening  of  the  utero-ovarian  ligaments.  It 
is  also  worthy  of  note  that  a  refractory  re- 
troverted  uterus  which  cannot  be  replaced  by 
ordinary  manipulation  appears  to  effect   a 
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spontaneous  reduction  and  is  represented  by 
an  enlarged  fundus  almost  in  the  axis  of  the 
pelvis  and  flanked  on  either  side  and  pos- 
teriorly by  the  conspicuous  ovaries  closely 
applied  to  its  postero-lateral  aspect. 

Ovaries  containing  small  cysts  have  been 
found  and  recognized  as  ovaries  although 
the  cystic  element  was  not  recognized. 
Larger  ovarian  cysts  produce  a  variable  pic- 
ture that  will  leave  one  rarely  in  doubt.  Con- 
siderable distortion  may  result,  as  in  the 
specific  case  of  a  young  girl  with  a  pendulous 
cystic  ovary  which  hung  apparently  almost 


the  direction  of  its  axis;  but  pathology  in 
this  neighborhood,  such  as  carcinoma  of  the 
cervix,  may  be  expected  to  escape  detection 
entirely  except  in  so  far  as  it  encroaches 
upon  the  structures  above  the  deepest  por- 
tions of  the  cul-de-sac. 

Enlargements  and  tumors  of  the  pelvic  or- 
gans cast  conspicuous  shadows  and  often 
rise  into  the  abdomen.  We  are  not  yet  ready 
to  formulate  any  comprehensive  set  of  rules 
for  their  differentiation,  because  of  the  pau- 
city of  our  data.  We  tentatively  offer  the 
observation  that  the  pregnant  uterus  casts 


and  ihc  (ii-'tQ 


oad  ligaments. 


in  the  exact  axis  of  the  uterus  so  that  the 
differentiation  of  its  shadow  was  impos- 
sible in  the  imperfect  state  of  our  knowledge 
at  that  time.  The  unusual  mobility  of  this 
cystic  ovary  was  clearly  demonstrated  at 
operation. 

The  cervix  and  the  vagina,  as  well  as  all 
structures  in  the  pelvic  floor  which  He  bdow 
the  level  of  the  peritoneal  pouches  behind  the 
broad  ligament,  are  entirely  undifferentiated. 
and  it  is  entirely  probable  that  cons'derble 
infiltration  of  the  soft  tissues  in  this  neif.h- 
twrhood  will  lea\e  no  recognizable  evidence. 
The  inserticm  of  a  helix  into  the  vagna 
serves  to  fix  the  position  of  this  cavity  and 


a  shadow  less  dense  than  myomata.  One  gets 
the  impression  of  a  high  degree  of  elasticity, 
and  the  enlargement  of  the  isthmus,  or 
supracervical  jjortion.  of  the  uterus  as  seen 
in  cross  section,  as  well  as  the  broadening  of 
the  broad  ligaments,  is  more  conspicuous  in 
pregnancy  than  with  tumors.  Incidentally  the 
shadow  of  the  fundus  of  the  uterus  is  not 
differentiated  once  it  is  out  of  the  true  pelvis. 
although  its  anterior  surface  at  the  plane  of 
its  inflection  can  sometimes  be  seen  imnu- 
diately  behind  the  pubic  bone.  In  fibroid  of 
the  uterus,  on  the  other  hand,  the  cross  sec- 
tion of  the  isthmus  is  not  enlarged,  the  mass 
has  considerably  greater  density,   and  does 
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not  appear  to  be  flattened  out  as  in  the  case 
of  the  pregnant  uterus. 

It  would  be  an  obvious  error  to  attach  any 
great  weight  or  authority  to  the  above  hasty 
generalizations  on  so  few  observed  cases.  We 
have  found  that  a  diagnosis  is  anything  but 
easy,  and  continue  to  meet  with  a  discourag- 
ing number  of  disappointments.  The  find- 
ings, however,  are  so  striking  and  the  stereo- 
scopic picture  so  intriguing  that  we  cannot 
refuse  to  entertain  the  hope  that  reliable  cri- 
teria of  interpretation  will  be  developed  by 
a  continuation  of  these  studies.  Both  Dr. 
Peterson  and  myself  are  planning  later  com- 
munications on  the  results  of  this  work  as 
soon  as  reliable  conclusions  seem  justified. 

Even  though  the  method  can  be  developed 
to  the  point  where  a  reliable  judgment  is 
possible  on  the  part  of  the  roentgenologist, 


it  is  not  at  all  certain  that  his  opinion  will  be 
of  material  diagnostic  assistance  to  the 
gynecologist,  since  he,  the  gynecologist,  is 
already  fairly  competent  to  reach  a  satisfac- 
tory conclusion  by  bimanual  palpation. 
However,  several  instances  in  which  inter- 
esting, if  not  essential,  information  was  ob- 
tained, seem  to  warrant  the  expectation  that 
the  method  will  find  a  legitimate  application 
in  selected  cases  and  furnish  a  common  inter- 
est with  still  another  specialized  branch  of 
modern  surgery  with  which  we,  as  roent- 
genologists, have  heretofore  found  few 
points  of  contact. 

[  Note.  The  discussion  of  this  and  other  pa- 
pers relating  to  Artificial  Pneumoperitoneum 
presented  at  the  Twenty-first  Annual  Meeting 
will  follow  the  publication  of  the  entire  series.] 
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T  N  all  the  progress  made  in  recent  years  in 
-*-  radiotherapy,  nothing  has  been  evolved 
of  such  significant  import  in  the  treatment 
of  carcinoma  of  the  breast,  as  the  advanced 
method  of  imbedding  radium,  with  its  mani- 
fold and  varied  advantages  and  possibilities 
in  deep  therapy.  By  imbedding  radium 
throughout  the  entire  breast,  in  the  axilla, 
into  the  glands  leading  from  the  breast  to 
the  axilla  and  into  the  glands  below  the 
clavicle,  it  is  now  possible  to  make  radiation 
for  carcinoma  of  the  breast  as  thorough  as  a 
radical  dissection  without  opening  the  lymph 
channels.  Supplementing  Coolidge  .r-ray 
treatment  to  the  twenty  or  more  lymphatic 
chains  draining  the  breast,  using  lo  mm.  of 
aluminum  and  cross-firing  as  much  as  pos- 
sible, there  is  completed  the  most  advanced 
and  most  effective  treatment,  which  is  in 
marked  contrast  to  the  treatment  given  fif- 
teen or  twenty  years  ago  with  a  compara- 
tively low  penetrating  gas  tube,  using  no  fil- 
tration or  meters  for  giving  exact  dosage, 
and  thus  administering  only  superficial  ra- 
diation when  deep  treatment  was  necessary. 
In  the  early  days  of  radiotherapy  a  deep 
lethal  dose  could  not  be  given  without  pro- 
ducing superficial  ulceration  or.  necrosis.  By 
imbedding  radium  a  lethal  dose  can  be  given 
without  any  effect  on  the  skin.  Besides  the 
subcutaneous  tissue  will  tolerate  from  three 
to  five  times  as  much  radiation  as  the  skin. 
The  result  of  radium  in  malignancy  depends 
upon  whether  a  lethal  dose  is  given.  For- 
merly it  was  concluded,  because  our  best 
radiograms  were  taken  with  comparatively 
low  tubes,  that  this  form  of  radiant  energy 
was  the  most  suitable  for  deep  therapy. 
Almost  every  one  overlooked  the  loss  of 
energy  by  absorption  in  the  tissues  and  by 


divergence  of  the  rays,  and  practically  noth- 
ing was  known  about  the  lethal  dose  of  dif- 
ferent types  of  malignant  cells.  Most  radiol- 
ogists compared  everything  with  the  amount 
of  radiant  energy  necessary  to  destroy  ro- 
dent ulcer;  and  when  the  squamous  cell 
epithelioma,  axillary  nodes  and  a  cancerous 
mass  in  the  breast  did  not  disappear  under 
^-ray,  the  radiation  was  considered  useless. 
The  real  fact  was  that  a  lethal  dose  had  not 
been  given. 

Radiation  for  the  treatment  of  carcinoma 
of  the  breast  has  been  so  changed  by  imbed- 
ding radium  that  where  only  superficial  skin 
effects  were  formerly  produced,  now  cancer- 
ous tissue  deeper  than  that  which  can  be 
removed  by  the  knife  can  be  destroyed  with- 
out opening  the  lymphatic  chains.  Before  im- 
bedding radium  I  always  give  surface  ap- 
plications in  the  axilla  and  over  the  glands 
below  the  clavicle,  and  I  give  a  complete 
course  of  heavy  filtered  ;r-ray  treatment  to 
the  breast  and  all  the  glands  draining  it.  This 
checks  cell  proliferation  and  lessens  the  dan- 
ger of  metastases  when  the  breast  and  ad- 
jacent lymphatics  are  speared  and  radium 
inserted.  It  is  generally  agreed  that  it  re- 
quires from  two  to  four  weeks  to  check  cell 
proliferation.  It  has  been  shown  that  the 
lymphatics  begin  to  undergo  a  fibrosis  at  the 
end  of  the  fourth  week  and  that  the  caliber 
of  the  lymphatic  vessels  are  smaller  than  be- 
fore treatment  was  given.  It  seems  just  as 
advisable  to  give  surface  treatment  before 
imbedding  radium  as  before  operation.  Some 
few  surgeons  are  now  advising  ante-opera- 
tive treatment,  and  if  they  would  include 
imbedding  radium  and  remove  less  tissue, 
thereby  leaving  the  sclerosed  lymphatic  tis- 
sue as  a  barrier  against  cancer  cells,  I  feel 
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sure  that  the  end  results  would  be  better,  at 
least  in  borderline  cases ;  that  is,  there  would 
be  fewer  recurrences,  and  if  a  recurrence  did 
take  place  it  would  be  considerably  later  than 
when  the  operation  precedes  radiation. 

Imbedding  radium  in  the  treatment  of  car- 
cinoma of  the  breast  is  a  step  in  advance,  but 
the  number  of  cases  treated  by  this  method 
are  not  sufficient  and  its  use  is  of  too  short 
duration  to  speak  about  anything  but  tem- 
porary results.  Even  in  some  of  the  ad- 
vanced cases  the  disease  in  the  breast  and  the 
glands  appears  to  have  retrogressed,  clini- 
callv.  Of  course  in  some  cases  there  is  still 
thickening  due  to  the  fibrosis  from  the  radia- 
tion. Not  enough  cases  have  been  oper- 
ated upon  to  give  definite  histological 
changes.  In  the  inoperable  cases  we  were  in- 
clined to  leave  well  enough  alone,  and  in 
the  early  cases  each  one  has  refused  opera- 
tion. Mv  advice  has  been,  even  in  the  ad- 
vanced  cases,  where  the  disease  has  clinically 
receded,  to  have  the  breast  removed  with- 
out opening  the  axilla;  but  to  my  extreme 
disappointment,  in  almost  every  advanced 
case  that  I  turned  over  to  the  surgeon  he 
opened  the  axilla,  and  when  the  patient  re- 
turned, almost  without  exception  she  had  a 
swollen  arm  and  was  in  much  worse  condi- 
tion than  before  operation.  I  feel  sure,  how- 
ever, that  if  we  could  have  the  surgeon  re- 
move only  the  breast,  thereby  taking  away 
the  unhealthy  mammary  gland,  the  patient 
would  be  greatly  benefited.  I  am  speaking  of 
the  advanced  or  inoperable  cases  which  have 
had  thorough  radiation,  and  not  the  early 
cases  which  we  are  advising  to  have  ante- 
operative  radiation.  Imbedding  radium  as 
described  takes  the  place  of  operation  in  ad- 
vanced cases,  and  as  before  stated,  the  re- 
moval of  the  breast  is  all  that  is  advised. 

It  is  imperative  that  every  therapeutist 
should  make  a  comprehensive  study  of  the 
lymphatics  draining  the  breast  before  he  at- 
tempts to  treat  mammary  carcinoma.  The 
lymphatic  supply  to  the  breast  is  greater  than 
to  almost  any  other  organ  of  the  body.  A 
study  of  the  lymphatic  and  bone  metastases 
will  show  that  although  the  case  is  operated 


on  early,  the  raying  of  the  line  of  incision, 
axilla  and  supraclavicular  region  is  very  in- 
complete. 

Deaver's  classification  in  regard  to  end 
results  are  probably  as  near  correct  as  that 
of  any  other  author  and  should  be  studied 
by  the  surgeon  and  radiotherapeutist.  He 
says:  "It  has  been  stated  that  80  per  cent 
of  patients  in  whom  the  disease  is  confined 
to  the  breast,  as  proved  by  both  microscopic 
and  macroscopic  examination  of  the  tissues 
adjacent  to  this  organ,  are  permanently 
cured  of  their  disease  by  the  radical  opera- 
tion. Therefore,  a  patient  presenting  a  small 
movable  mass  localized. in  the  breast  can  be 
assured  that  four  out  of  five  cases  of  a  simi- 
lar nature  are  cured  by  bperation.  When 
axillary  lymph  nodes  are  palpably  enlarged 
as  the  result  of  metastases,  the  chances  of 
operative  cure  are  at  once  diminished  to  one 
in  five." 

This  deduction  is  practically  the  same  as 
that  of  Halstead,  who  says  that,  notwith- 
standing the  present  day  extensive  operation, 
death  from  metastases  occurred  in  23.4  per 
cent,  even  in  cases  with  a  microscopic  nega- 
tive axilla.  Deaver  questions  whether  as 
much  palliation  is  received  from  operative 
as  from  non-operative  methods,  and  ex- 
presses his  general  dissatisfaction  with  oper- 
ation of  a  palliative  nature  in  the  treatment 
of  carcinoma  of  the  breast,  since  in  certain 
cases  the  disease  has  been  excited  to  greater 
activity  by  an  incomplete  operation,  and  the 
life  of  the  patient  considerably  shortened. 

In  this  connection  he  mentions  the  unre- 
served statement  of  Bloodgood,  "that  incom- 
plete operation  hastens  death." 

The  above  quotation  which  is  taken  from 
Deaver's  careiFully  prepared  volume,  "The 
Breast,  its  Anomalies,  its  Diseases  and  their 
Treatment,"  should  receive  more  attention 
from  the  medical  profession. 

The  prognosis  and  treatment  of  mammary 
carcinoma  can  be  estimated  only  after  con- 
sideration of  many  factors.  Hanley  consid- 
ers operation  contra-indicated  when  there  is 
extensive  ulceration  and  when  the  tumor  is 
adherent  to  the  chest  wall;  when  axillary 
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nodes  are  flexed ;  when  there  is  supraclavicu- 
lar involvement  and  when  there  is  indication 
of  distant  metastases.  When  the  axillary 
glands  are  palpable  there  are  very  few  cures 
by  surgery  alone  without  radiation,  even 
when  the  axillary  nodes  are  not  palpable; 
and  when  the  glands  are  found  to  contain 
cancer  cells  microscopically  only  about  20 
per  cent  of  the  cases  are  cured  at  the  end  of 
five  years.  Greenough  claims  that  when  the 
axillary  nodes  are  palpable,  12  per  cent  were 
cured  by  operation,  and  Finsterer  stated  4.3 
per  cent.  Ewing  believes  the  latter  represents 
the  average  success  by  surgery,  which  means 
that  a  woman  who  has  a  well  established 
cancer  of  the  breast,  with  palpable  axillary 
nodes,  has  one  chance  in  twentv-five  of  be- 
ing  cured  by  operation.  Therefore,  in  cases 
of  this  class  it  is  not  too  much  to  advise  im- 
bedding radium  and  giving  a  thorough 
course  of  radiation  before  the  removal  of 
the  breast. 

The  clinical  and  pathological  studies  of 
cancer  of  the  breast  have  shown  that  both 
surgery  and  radiotherapy  meet  with  many 
difficulties  and  uncertainties.  The  anatomical 
types  are  so  many,  the  variations  of  the 
clinical  course  are  so  wide,  the  paths  of  dis- 
semination so  diverse  and  the  difficulty  of 
determining  the  actual  condition  so  complex, 
that  giving  a  lethal  dosage  is  difficult.  Since 
Deaver  and  Bloodgood  both  claim  that  an 
incomplete  operation  hastens  death,  there  is 
good  reason  for  advocating  the  imbedding 
of  radium  into  the  breast  and  into  the  adja- 
cent lymphatics  wherever  possible.  A  study 
of  autopsies  shows  that^^lniost  any  organ  of 
the  body  may  metastasize  from  cancer  of 
the  breast,  and  however  closelv  confined  to 
the  superficial  tissues  the  growth  seems  to 
be,  no  one  can  tell  where  the  cancer-growing 
edge  may  extend;  although  unappreciable 
by  ordinary  methods  of  examination,  it  is 
just  as  definite  as  ringworm.  This  shows  us 
that  even  in  the  early  cases  no  lymphatic 
chain  should  be  omitted  when  raying  the  lym- 
phatics with  a  Coolidge  ,r-ray  tube,  and  as 
much  cross-firing  should  be  used  as  possible. 
In  an  article  which  I  read  before  this  societv 


in  191 7,  I  described  the  glandular  distribu- 
tion of  the  breast  and  the  method  of  raying 
with  a  Coolidge  jr-ray  tube.  Since  then  I 
have  been  using  10  mm.  of  aluminum,  giving 
from  fifteen  to  twenty  minutes'  exposure.  At 
that  time  I  made  the  statement  that  *Sve  are 
all  looking  for  some  means  by  which  the 
skin  will  tolerate  larger  doses."  This  has  to 
a  certain  degree  been  accomplished  by  im- 
bedding radium  and  using  heavier  filtered 
a'-rays. 

After  cancer  cells  have  reached  the  axil- 
lary nodes,  the  disease  soon  becomes  gener- 
alized, and  tissue  in  almost  any  part  of  the 
body  may  become  involved.  If  we  had  an 
.t*-ray  microscope  and  it  were  possible  to  give 
a  lethal  dose  to  all  cancer  cells,  the  end  re- 
sult would  be  different.  When  it  is  impossible 
to  give  a  lethal  dose,  palliation  and  prolonga- 
tion of  life  is  obtained  in  nearly  all  cases. 
Less  than  a  lethal  dose  will  usually  stop  cell 
proliferation,  produce  a  fibrosis  of  the  lym- 
phatics and  obstruct  or  obliterate  the  lym- 
pliatic  vessels,  thereby  checking  cancer  dis- 
semination. In  fact,  radiation  changes  the 
character  of  the  disease,  transforming  it  into 
more  of  a  scirrhus  form,  by  decreasing  glan- 
dular cells  and  increasing  the  fibrous  stroma. 
This  mechanical  choking  clinically  seems  to 
influence  the  constitutional  resistance  of  a 
patient.  The  same  difficulty  is  not  encoun- 
tered in  giving  a  lethal  dose  when  radium  is 
imbedded  in  cancerous  tissue  as  when  deep 
seated  metastases  are  treated  either  by  sur- 
face  applications  of  radium  or  .r-ray. 

In  calculating  the  filtration  and  the  num- 
ber of  ports  of  entry  or  the  amount  of  cross- 
firing  necessary  to  give  a  lethal  dose  to  met- 
astatic lymphatic  glands,  it  is  necessary  not 
onlv  to  know  the  anatomical  situation,  but 
we  must  know  the  depth  and  density  of  the 
overlying  structures.  It  makes  quite  a  dif- 
ference whether  the  glands  are  situated  one- 
half  inch  or  four  inches  from  the  surface. 
The  erythema  dose  in  carcinoma  of  the 
breast  is  very  seldom  the  lethal  dose.  The 
lethal  dose  is  from  three  to  six  times  the 
amount  of  the  erythema  dose.  Therefore,  if 
a  surface  erythema  dose  is  given  and  the 
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disease  is  four  inches  below  the  surface  of 
the  skin,  the  loss  of  radiant  energy  by  di- 
vergence of  the  rays  and  absorption  of  the 
tissues  with  an  x-ray  tube  placed  eight  inches 
from  the  surface  with  the  equation  used,  is 
about  one-ninth;  or  in  other  words,  only 
about  one-ninth  of  the  surface  radiation 
reaches  four  inches  below  the  surface  of  the 
skin.  Then  if  the  lethal  dose  is  from  three  to 
six  times  the  erythema  dose,  it  can  be  readily 
seen  that  w^hen  only  one  port  of  entry  is 
used  the  treatment  would  be  useless.  For- 
merly, too  many  were  satisfied  with  the  re- 
moval of  the  visible  part  of  the  disease.  The 
degree  of  malignancy  is  no  guide  to  the 
amount  of  radiation  determining  its  lethal 
dose.  On  account  of  rodent  ulcer  growing 
slowly  and  responding  to  small  amounts  of 
radiation,  these  circumstances  led  manv  to 
believe  that  a  lethal  dose  was  determined  by 
the  degree  of  malignancy  of  a  tumor.  Medul- 
lary carcinoma  may  respond  more  readily 
to  radiation  than  the  scirrhus  type,  but  it 
grows  more  rapidly  and  invades  the  glands 
early,  so  if  a  cure  or  even  an  inhibitory  ef- 
fect of  the  disease  of  this  type  takes  place, 
both  the  local  tumor  and  metastases  must  be 
given  sufficient  radiation.  If  results  are  going 
to  be  produced  in  the  medullary  type,  the 
cancer  cells  must  show  effect  within  three 
or  four  weeks,  and  fibrous  tissue  must  he 
forming  at  the  end  of  this  time.  In  the  scir- 
rhus type,  the  fibroid  formation  has  already 
taken  place  by  nature's  process. 

WTien  we  speak  of  the  lethal  dose  of  ra- 
diation, we  refer  to  direct  action  on  malig- 
nant tissue;  but  there  is  an  indirect  effect  of 
radiation  on  malignant  cells  by  the  forma- 
tion of  fibrosis  which  starts  to  form  three  or 
four  weeks  later.  Both  are  important,  and  a 
lethal  dose  should  be  given  whenever  pos- 
sible, but  less  than  a  lethal  dose  sickens  the 
malignant  tissue,  as  Mayo  expresses  it,  and 
starts  the  formation  of  fibrous  tissue  which 
is  a  barrier  against  the  disease.  In  locations 
where  radium  can  be  buried  a  lethal  dose  can 
nearly  aKvays  be  given,  but  in  the  treatment 
of  deep  metastatic  glands  we  may  be  com- 
pelled to  depend  upon  both  the  direct  and 


indirect  effect  of  radiation  on  malignant 
cells.  Therefore,  when  carcinoma  of  the 
breast  is  so  far  advanced  that  a  cure  cannot 
be  expected,  the  patient  should  have  all  the 
palliation  possible  from  both  the  direct  and 
indirect  effects  of  radium  and  .r-ray. 

In  a  tumor  that  does  not  respond  readily 
to  radiation  there  is  more  necrosis  and  less 
absorption  when  a  lethal  dose  is  given.  In 
two  cases  in  which  the  mass  in  the  breast 
was  hard  and  of  long  duration,  the  growth 
was  walled  off,  and  when  the  breast  was 
speared,  broken-down  non-offensive  material 
came  out  through  the  trocar.  This  was  due 
to  heavy  surface  applications  of  radium.  In 
each  of  these  cases  a  clinical  cure  was  ob- 
tained after  imbedding  radium,  and  the  nor- 
mal tissue  was  not  injured  in  either  case. 

The  ability  to  classify  cases  requires  clini- 
cal experience  and  forms  an  important  part 
of  the  training  of  the  radiologist.  The  ques- 
tion of  large  dosage  altering  normal  tissue 
after  the  reaction  has  disappeared  is  an  im- 
portant factor,  and  this  alteration  of  tissues 
will  not  permit  the  normal  tissue  to  bear  so 
well  a  second,  third  or  fourth  exposure.  The 
normal  tissues  are  usually  injured  by  a  fre- 
quent repetition  of  the  radiation,  while  the 
cancerous  tissue,  if  any  remains,  may  not 
retrogress  in  a  proportional  degree.  In  fact, 
the  cancer  cell  and  normal  tissue  may  react 
in  about  the  same  degree,  or  there  may  be  a 
reversal  of  the  primary  susceptibility.  This 
shows  the  advantage  of  imbedding  radium 
wherever  possible  after  a  maximum  surface 
dosage  has  been  given. 

The  method  Khave  adopted  is  to  give  a 
thorough  course  of  Coolidge  .r-ray  treatment 
to  all  the  glands  draining  the  breast,  using 
the  following  equation:  10  mm.  aluminum, 
8  inch  tube  distance,  five  milliamperes  of 
current,  nine  inch  spark-gap  and  from  fifteen 
to  twenty  minutes'  exposure.  A  constant 
voltage  is  difficult  to  obtain.  The  pastille  ery- 
thema dose  is  very  unreliable  and  is  not  as 
accurate  as  the  milliampere  dose,  using  the 
different  types  of  transformers  with  a  fluctu- 
ating voltage.  Calculations  based  upon  false 
assumptions  have  been  very  misleading,  and 
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in  giving  a  lethal  dose  exact  standards  must 
be  employed.  In  many  of  the  cases  the  breast 
and  axilla  receive  a  maximum  dose  from  ra- 
dium packs  before  imbedding  radium. 

Two  or  four  weeks  after  surface  applica- 
tions I  have  been  imbedding  lo  mg.  radium 
needles  (vanadium  steel  needles,  thickness 
of  wall  .35),  placing  them  i  cm.  apart, 
and  giving  from  five  to  eight  hours'  expo- 
sure. In  some  cases  this  produced  a  slight 
inflammatory  reaction,  but  in  no  case  has 
necrosis  taken  place.  I  may  say  that  I  started 


over  three  years  ago— most  reluctantly — to 
imbed  radium  in  more  superficial  lesions;  I 
can  now  indorse  this  technique  as  presenting 
many  points  of  advantage  over  surface  ap- 
plication in  the  treatment  of  many  forms  of 
malignant  lesions,  but  it  will  not  take  the 
place  of  the  Coolidge  x-ray  tube  in  the  treat- 
ment of  distant  and  deep  metastases. 

[Note.  The  discussion  of  this  and  other  pa- 
pers relating  to  Therapy  presented  at  the 
Twenty-first  Annual  Meeting  will  follow  the 
pubhcation  of  the  entire  series.] 
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By  T.  S.  BONNEY,  D.D.S 
fth  dakota 


'TP'  HERE  is  very  little  to  be  found  in  the 
-*■  literature  relative  to  dislocations  of 
the  carpal  bones  except  that  the  condition  is 
very  rare;  and  the  following  case  seems 
worthy  of  report  for  that  reason.  I  was  priv- 
ileged to  make  the  x-ray  plates  of  this  case 
through  the  courtesy  of  Dr.  C.  E.  McCauley 
of  this  city. 


Mr.  L.  J.,  age  twenty-one,  suffered  a  fall 
from  a  horse  on  October  15th,  striking  on 
his  right  hand,  and  was  seen  by  Dr. 
McCauley  October  17th,  at  which  time  the 
x-ray  examination  of  the  wrist  was  made  by 
myself. 

The  accompanying  cuts  show  clearly  the 
dislocation  of  the  bone  in  question. 


■:  Right  Carpal  Sc.^i 


X^RAY   TREATMENT  OF  TONSILS   AND  ADENOIDS 


By  W.  D.  WITHERBEE,  M.D. 

Radiotherapist,  Presbyterian  Hospital 

NEW   YORK  CITY 


POLLOWING  the  suggestion  of  Dr.  J.  B. 
^  Murphy/  I  treated  the  first  case  of  hy- 
pertrophied  tonsils  in  December,  191 9,  at  the 
Rockefeller  Institute  for  Medical  Research. 

This  case,  although  carefully  examined, 
revealed  no  changes  in  the  surface  size  or 
outline  of  the  tonsil,  until  the  fifth  week  fol- 
lowing treatment.  The  first  evidence  of  the 
effect  of  ^-ray  was  a  smoothing  out  of  the 
tonsillar  mucous  membrane,  which  very  soon 
resulted  in  a  glazed  and  somewhat  pale 
surface. 

This  was  followed  by  a  rather  rapid  de- 
crease in  size,  which  in  this  case  was  most 
apparent  in  the  left  tonsil.  At  the  end  of 
eight  weeks  the  left  tonsil  was  seemingly 
reduced  one  half  and  the  right  one  third. 

About  this  time  a  dose  similar  to  the  first 
was  given.  Since  then  and  up  to  the  present 
time  this  patient  has  had  no  further  trouble 
and  the  tonsils  are  apparently  now  both 
about  one  fourth  the  original  size. 

As  soon  as  the  effects  on  this  case  became 
conclusive  Dr.  S.  L.  Craig  and  I  started  a 
series  of  cases  which  numbered  in  all  about 
sixty  and  ranged  in  age  from  sixteen  months 
to  fifty  years. 

In  this  series  every  patient  was  required  to 
report  for  examination  weekly.  The  history 
of  each  case  was  taken,  a  blood  count  made, 
the  contents  of  the  crypts  plated  and  col- 
onies of  bacteria  counted.  A  drawing  of  the 
throat  and  tonsils  was  made  and  notes  were 
taken  each  time  in  regard  to  the  progress  of 
the  case.  Very  few  of  these  cases  received 
more  than  one  treatment,  as  we  wished  to 
determine  the  time  necessary  for  the  .r-ray 
effects  on  the  tonsil,  and  thus  decide  on  the 
number  of  treatments  required  in  a  given 
case. 

The  amount  of  x-vzy  used  in  the  experi- 
mental series  of  sixty  cases  varied  from 
three  to  seven  minutes  time,  depending  on 


the  age  of  the  patient,  with  an  8  inch  spark- 
gap,  5  milliamperes  and  10  inches  distance, 
filtered  through  3  mm.  of  aluminum.  This 
dose  of  filtered  ^r-ray  is  less  than  the  stand- 
ard amount  used  for  the  past  twenty  years 
in  the  treatment  of  ringworm  of  the  scalp  in 
children,  which  fact  overcomes  the  possible 
objection  of  any  untoward  effects  on  adja- 
cent tissues  from  the  standpoint  both  of 
amount,  and  of  area  of  the  head  exposed. 

In  ringworm  of  the -scalp  five -exposures 
are  necessary  in  order  to  obtain  uniform  re- 
sults of  epilation.  Only  two  exposures  are 
necessary  in  each  treatment  of  tonsils,  and 
the  maximum  dose  used  is  i  ^  skin  units  ^  of 
filtered  ray,  which  corresponds  to  less  than 
I  skin  unit  used  in  temporary  epilation  of 
the  scalp  in  children.  It  is  generally  con- 
ceded by  most  writers  on  this  subject  that 
the  increased  size  of  the  tonsil  depends  di- 
rectly upon  the  increase  of  the  lymphatic 
tissue.  The  follicles  appear  larger  than  nor- 
mal, are  less  sharply  outlined,  and  usually 
the  germinal  centers  are  quite  prominent  and 
contain  numerous  mitotic  figures.  Occasion- 
ally the  lymphoid  cells  appear  to  overflow 
into  the  interfoUicular  structures.  According 
to  Kelhrt  ^  the  hypertrophy  of  the  follicles 
appears  to  cause  distortion  of  the  crypts, 
thus  aiding  in  retention  of  the  crypt  contents. 

The  effect  of  jr-ray  on  lymphoid  tissue  in 
the  diseased  tonsil  is  exemplified  in  the  dia- 
grammatic representation  Figure  i.  The  de- 
structive action  of  ^-ray  on  the  cells  of  the 
lymph  follicles  of  both  the  lymphoid  and 
fibroid  tonsil  are  also  well  outlined. 

The  sections  taken  from  an  enlarged  ton- 
sil (Fig.  2)  and  the  two  made  of  tonsils 
enucleated  eight  weeks  and  four  months  af- 
ter one  massive  dose  of  .r-ray  (Fig.  4)  indi- 
cate the  cause  of  the  shrinkage  of  the  tonsil 
and  expulsion  of  crypt  contents. 

The  selective  action  of  .r-rays  on  embry- 
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onic  tissue  or  its  effect  on  the  cell  in  certain 
phases  of  mitosis  are  the  usual  methods  of 
describing  x-ray  effects  on  diseased  cells  as 
compared  with  normal  cells. 


The  bacteriological  report  embodied  in  the 
following  table  indicates  the  possibilities  of 
the  bacterial  cryptic  contents  after  one  mas- 
sive dose  of  -I'-ray.  This  case  and  a  few 
others  examined  three  months  after  x-ray 
treatment,  showed  negative  cultures  for 
pathogenic  bacteria.  The  results  in  all  cases 
were  not  as  clean-cut  as  in  this  case.  This 
might  l)e  explained  by  the  fact  that  in  passing 
the  platinum  loop  into  the  crypt  no  method 
has  as  yet  been  devised  whereby  the  surface 
of  the  tonsil  can  tie  rendered  sterile  in  order 


Mar  ill  s.  19^ 
I,  24  hrs.,     50  Colonies  of  Hemo.  Strep. 


Ftc.  I.  1.  Slandard  Lymph  Follicle,  n.  Lymphoid 
Hyperlrophy.  ni.  Fibrous  Hypertrophy,  iv.  Effects 
of  X-Ray  on  Lymph  Follicles. 

The  destructive  action  of  x-rays  on  the 
cells  of  these  enlarged  lymph  follicles  might 
also  be  explained  on  the  ground  of  their  hav- 
ing been  stimulated  to  excessive  cell  prolif- 
eration to  such  an  extent  that  there  remains 
less  resistance  to  the  x-ray  than  in  the  nor- 
mal cell.  Therefore  this  difference  in  resist- 
ance would  account  for  the  small  dose  of 
x-ray  necessary  to  destroy  these  pathogenic 
lymph  follicles  without  interfering  in  any 
way  with  the  normal  adjacent  cells. 
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to  avoid  contamination  from  the  mucous 
membrane.  However,  this  can  readily  be  ac- 
complished with  enucleated  tonsils  by  (lip- 
ping them  for  one  minute  in  boiling  water. 
Thirty-two  out  of  thirty-six  cases  showed 
negative  cultures  for  pathogenic  bacteria 
four  weeks  after  one  massive  dose  of  j'-ray. 
Figure  5  illustrates  the  diminution  in  size 
and  characteristic  changes  in  the  surface  of 


sil  as  shown  in  Figure  7  but  also  include  the 
right  tonsil  and  adenoids  as  the  rays  pass  on 
through  the  opposite  side  of  the  head  and 
neck. 

This  position  can  be  assumed  by  the  adult 
patient  with  the  proper  placing  of  pillows  or 
cushions  without  the  use  of  restraining 
straps  and  board  so  essential  in  the  treatment 
of  young  children. 


the  tonsil  at  various  periods  of  time  after 
one  massive  dose  of  -r-ray. 

X-RAY  TECHNIQUE 

Figures  6  and  7,  illustrating  the  position 
and  immobilization  of  the  younger  patients 
give  a  much  better  idea  of  the  practical  ap- 
plication of  the  j-ray  than  the  most  accur- 
ate description.  Figure  6  represents  a  board 
4  feet  long.  10  inches  wide  and  i  inch  thick 
over  all.  The  longest  piece  for  the  support 
of  the  body  is  3  feet.  The  head  piece  is  i  foot 
by  10  inches  and  i  inch  thick  with  a  bevelled 
opening  2^  inches  in  diameter.  This  open- 
ing prevents  undue  pressure  and  discomfort 
of  the  ear.  The  distance  from  the  table  level 
to  the  apex  of  the  angle  made  by  the  union 
of  the  head  piece  and  body  support  is  3^ 
inches.  This  angle  and  incHning  head  board 
not  only  give  the  position  necessary  for  the 
direct  exposure  of  the  adenoids  and  left  ton- 


FiG.  5. 

By  maintaining  the  above  position  and 
placing  the  ^-ray  tube  at  the  proper  angle  in 
both  children  and  adults  it  is  evident  that 
each  tonsil  and  the  adenoids  receive  two 
doses  of  x-ray. 

The  opening  in  the  lead  foil,  as  in  Figure 
7,  should  be  not  less  than  3  inches  by  2 14 
inches  for  the  average  case.  Figure  8  repre- 
sents the  area  of  exposure,  and  illustrates 
the  area  and  position  of  the  patient  when  a 
third  exposure  is  considered  necessary  for 
cases  with  extensive  growth  of  adenoids. 


In  the  experimental  series  of  sixty  cases 
treated  at  the  Institute  the  following  factors 
were  used  with  3  mm.  of  aluminum:  8  in. 
Sp.  Gap.  5  M  A  10  in.  D  and  from  3  to  7 
minutes  time  for  each  exposure  depending 
on  the  age  of  the  patient. 

From  the  experience  with  these  cases  and 
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subsequent  treatment  of  other  cases,  frac- 
tional dosage  seems  to  promise  better  and 
more  uniform  results  than  the  single  massive 
dose  used  in  the  above  series. 


DANGERS  OF  FAULTY  TECHNIQUE 


Before  leaving  the  subject  of  dosage  it  is 
necessary  to  point  out  clearly  that  anyone 


It  therefore  seems  advisable  to  give  each 
case  at  least  four  treatments  as  a  minimum 
using  the  following  factors  every  two  weeks: 
7  in.  Sp.  Gap.  5  M  A  10  in.  D  and  3  min.  18 
sec.  time  through  3  mm.  of  aluminum.  These 
factors  give  i  skin  unit  of  filtered  ray,  which 


corresponds  to  i^  skin  unit  unfiltered  in  ef- 
fect on  the  skin.  The  same  result  may  be 
obtained  by  producing  l  skin  unit  of  filtered 
ray  with  a  6,  8  or  g  inch  spark  gap  *  5  M  A 
10  in.  D  with  3  mm.  of  aluminum,  or  if  nec- 
essary I  mm.  of  aluminum  could  be  used  in- 
stread  of  3  mm.  to  save  time,  especially  with 
the  small  (2  K  W)  interrupterless  machines 
where  a  6  inch  gap  is  maximum.  The  factors 
for  I  skin  unit  with  i  mm.  of  aluminum 
would  be  6  in.  Sp.  Gap  5  M  A  10  in.  D  and  2 
min.  41  sec.  time.* 

The  next  best  method  would  be  two  or 
three  massive  doses  given  with  four  to  six 
weeks  internals. 


contemplating  carrying  out  this  technique 
who  does  not  thoroughly  understand  the  part 
played  by  each  of  the  four  factors  of  dosage 
and  who  has  not  mastered  his  machine  and 
tube  so  that  all  four  factors  are  constantly 
maintained  throughout  the  exposure  will 
sooner  or  later  produce  an  jr-ray  bum  with 
its  consequent  permanent  deformity  and  ten- 
dency to  epitheliomatous  degeneration.  The 
only  contra-indications  to  the  immediate  use 
of  .r-ray  are:  recent  radiographs  of  the  re- 
gion to  be  exposed;  recent  .r-ray  treatment; 
the  external  application  of  any  Hniment. 
ointment  or  lotion  other  than  vaseline,  lano- 
lin or  cold  cream.  It  does  not  seem  advisable 
to  give  jr-ray  treatment  during  the  active 
stage  of  an  acute  infection  or  immediately 
after  applying  nitrate  of  silver,  iodine  or  any 
local  irritant  to  the  tonsil. 

With  the  present  day  methods  of  measur- 
ing -r-ray  dosage  and  the  constancy  of  the 
Coolidge  tube  and 
interrupterless  ma- 
chine, the  dangers 
of  the  gas  tube  and 
the  x-ray  coil  are 
practically  elimin- 
ated. A  Doctor's  de- 
gree, years  of  ex- 
perience in  nose  and 
throat,  or  even  in 
radiography  (x-ray 
Fic.  0.  plates),  do  not  au- 
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toniatically  fit  any  one  for  the  practice  of 
^-ray  therapy. 

On  the  other  hand  if  the  treatment  is 
properly  given  as  indicated,  and  the  time 
lessened  in  both  the  massive  and  fractional 
methods  of  dosage  in  accordance  with  the 
age  of  the  patient,  there  is  not  the  slightest 
danger  of  injuring  the  skin  or  any  of  the  ad- 
jacent structures,  as  exemplified  in  the  re- 
sults obtained  for  the  past  twenty  years  in 
the  treatment  of  ringworm  of  the  scalp.  The 
immediate  and  after-effects  of  excision  of 
the  tonsil  seem  severe  as  compared  with  the 
jr-ray  treatment,  which  may  produce  dryness 
of  the  throat  and  a  feeling  of  stiffness  in  the 
muscles  of  the  neck.  These  symptoms  are 
only  apparent  to  the  sensitive  individual 
when  the  massive  dose  is  used. 

The  extent  of  any  after-effects  of  discom- 
fort might  be  explained  by  citing  the  case  of 
a  young  man  to  whom  I  gave  three  massive 
doses  between  4  and  5  p.  m.,  and  that  night 
he  won  the  one-mile  amateur  championship 
in  a  local  armory. 

Recentlv  Dr.  Thomas  R.  French  *  has  em- 
phasized  the  presence  of  chronic  infectious 
material  in  the  crypts  of  the  infratonsillar 
nodule  as  a  possible  source  of  systemic  infec- 
tions, and  advocates  their  removal  even 
though  the  operation  is  more  extensive  than 
that  of  tonsillectomy. 

V  The  infratonsillar  nodules  or  tonsillar 
branches  (Fig.  9)  may  overlap  the  under 
surface  of  the  posterior  lateral  halves  of  the 
inferior  lobes  of  the  tonsil. 

Those  structures  frequently  referred  to  as 
infiltrates  or  recurrent  tbnsils  are  really 
nothing  more  than  extended  and  expanded 
ends  of  these  lymphoid  bodies.  The  fossa,  or 
space  between  the  pillars  left  after  removal 
of  the  tonsil,  may  be  subsequently  filled  by 
the  infratonsillar  lymph  nodule  with  its  in- 
fected crypts.  The  infratonsillar  nodes  may 
progress  in  size  as  the  tonsils  themselves 
diminish  or  atrophy.  Those  nodes  in  some 
cases  may  be  larger  than  their  associated 
atrophied  tonsil. 

If  the  infratonsillar  nodule  with  its 
pharyngeal  and  lingual  branches   (Fig.  9) 


exhibits  all  the  characteristics  both  patho- 
logically and  histologically  of  the  tonsil  as 
indicated  in  the  above  article*  with  the  re- 
sults so  far  obtained  with  .r-ray  on  tonsillar 
tissues,  does  it  not  seem  reasonable  to  infer 
that  not  only  will  cases  treated  with  jr-ray 
have  their  tonsils  reduced  and  crypts  evacu- 
ated, but  that  the  same  process  will  prevail 
in  the  infratonsillar  nodule,  thus  more  thor- 
oughly removing  the  focal  infection  than  by 
tonsillectomy  and  that  by  this  means  better 
results  will  be  obtained  in  combating  those 
systemic  infections  dependent  on  this  con- 
dition, namely,  rheumatism  endocarditis, 
chorea,  septicemia,  etc.  ? 

The  results  of  the  study  thus  far  open  up 
possibilities  of  the  .r-ray  in  connection  with 
tonsillar  disease.  One  hopeful  assistance  is 
in  the  diagnostic  value  in  determining  the 
relationship  between  the  focus  and  a  given 
systemic  infection,  more  especially  those  in- 
fections in  which  pain  is  a  prominent  symp- 
tom. If  the  bacteria  are  the  causative  factors 
of  such  pain,  it  would  stand  to  reason  that 
their  evacuation  would  be  followed  by  par- 
tial or  complete  relief.  In  such  an  event  the 
most  rational  treatment  could  be  definitely 
decided  upon.  Another  hopeful  assistance 
from  the  .r-ray  is  to  be  considered  in  the  pos- 
sible evacuation  of  bacteria  from  the  crypts 
of  the  tonsil  in  carriers,  especially  those  of 
diphtheria  and  influenza.  For  it  is  hardly  to 
be  supposed  that  these  bacteria  would  recur 
after  such  evacuation  except  by  reinfection. 

CONCLUSIONS 

It  would  seem  probable  that  .r-ray  treat- 
ment will  be  indicated  in  cases  of  diseased 
tonsils  and  infratonsillar  lymph-nodes  asso- 
ciated with  chronic  endocarditis  pericarditis, 
hemophylia,  or  any  co-existing  conditions 
which  contra-indicate  operation  or  an 
anesthetic. 

We  know  that  after  tonsillectomy  in  sub- 
jects above  the  sixth  or  eighth  year,  and  es- 
pecially in  adults,  there  still  remains  a  con- 
siderable and  possibly  a  vast  amount  of  dis- 
eased lymphoid  tissue  containing  pathogenic 
bacteria,  in  which  cases  it  would  seem  reas- 
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onable  to  believe  that  the  :r-ray  will  prove  to 
be  of  value. 

It  must  be  understood  that  this  paper  is 
only  suggestive,  and  that  the  permanency  of 
the  results  time  alone  will  determine.  But  the 
facts  in  so  far  as  the  experimental  work  has 
been  carried  out  are  presented. 
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AN   INEXPENSIVE   RADIUM   CAPSULE  HOLDER 


By  GEORGE  E.  PFAHLER,  M.D. 

PHtLADELPHIA,    PENNSVLV.VSIA 


■■  I  ""HERE  is  much  risk  in  handling  the 
■*■  capsules  containing  radium  element, 
and  in  the  process  of  screwing  these  capsules 
together  or  separating  them  there  is  unneces- 
sary exposure  of  the  fingers  to  danger.  Any 
device  that  will  help  to  keep  the  fingers  at  a 
distance  will  be  useful  and  will  lessen  dam- 
aging effects.  Several  capsule  holders  have 
already  been  designed,  but  each  one  will  fit 
only  the  capsule  for  which  it  has  been  made. 
I  therefore  searched  in  instrument  stores  and 
elsewhere,  but  finally  went  to  the  hardware 
store  where  I  found  a  chuck  which  is  lOj/a 
cm.  in  length  and  which  can  be  adjusted  to 
take  any  of  the  capsules  varying  from  4  to 
6.3  millimeters.  The  cost  of  this  chuck  is 
85  cents,  plus  the  labor  of  drilling  the  soft 
jaws.  It  is  necessary  to  drill  out  the  chuck  in 
its  central  portion  so  that  when  it  is  wide 
open  it  will  just  grasp  the  largest  sized  cap- 
sule. This  chuck  is  superior  in  my  experience 
to  the  instruments  made  costing  $12  to  $15. 
It  can  be  lengthened  as  much  as  desired  by 
setting  the  handle  into  a  wooden  handle 
(Fig.  i).  The  remainder  of  the  metal,  if  de- 
sired, may  be  covered  with  rubber.  Havinjj 
just  spent  twenty-five  dollars  for  a  pair  of 
instruments  that  will  not  even  grasp  one  size 
of  capsule  satisfactorily,  I  naturally  "en- 
thuse" over  the  above  little  instrument. 


•10.  1.  Goohenl  Pratt  Co.  Second  StzE  Drill  Chuck. 
Will  take  any  size  capsule.  Wood  handle  can  lie 
adached  as  shown  in  this  fiuure. 

Fir.  2.  Starett  Pin  Vise  Grasping  one  of  the 
Radium  Capsules. 

•"iG.  3.  Thk  Same  Pin  Vice  with  Cap  Removed, 
showing  the  jaws  which  have  been  drilled  out  suf- 
ficiently to  lake  varying  sized  capsules. 


TWO  UNUSUAL  CHEST  CASES* 


By  JOHN  G.  WILLIAMS,  M.D. 

BROOKLYN,  NEW   YORK 


/"^ASE  I.  History. — First  seen  by  Dr. 
^^  A.  A.  Rutz,  April  ii,  191 7.  Female, 
age  forty-eight.  Married,  and  prior  to  her 
marriage  a  public  school  teacher. 

Past  History. — Fifteen  years  ago  she  had 
malaria,  and  ten  years  ago  typhoid  fever. 
She  had  never  had  diphtheria.  There  have 
never  been  any  paralyses.  Her  menstrual  his- 
tory is  negative,  except  that  recently  the 
periods  have  been  prolonged. 

She  has  always  been  of  nervous  tempera- 
ment and  suffered  from  gastro-intestinal  dis- 
turbances. She  was  irritable  and  subject  to 
emotional  attacks  of  crying  and  laughing. 
These  attacks  in  later  life  were  followed  by 
mental  and  physical  prostration,  necessitat- 
ing rest  in  bed.  At  various  times  she  has 
suffered  from  pain  in  the  back  of  the  neck 
and  numbness  and  pain  in  various  regions  of 
the  body.  There  was  also  insomnia  and  im- 
pairment of  memory.  She  has  always  been 
constipated.  Excessive  secretion  of  saliva 
has  been  noted  for  years. 

Fourteen  years  ago  the  patient  saved  a 
child  from  strangulation,  a  particle  of  food 
having  entered  the  child's  respiratory  pas- 
sage. This  incident  impressed  itself  so  firmly 
on  the  patient's  mind  that,  from  this  time  on, 
she  suffered  from  a  constant  fear  of  chok- 
ing during  her  meals.  At  times  this  fear  be- 
came so  strong  that  it  interfered  with  her 
deglutition.  These  disturbances  of  degluti- 
tion were  always  slight  and  transitory  in 
character  and  consisted  of  sudden  regurgi- 
tation of  food  from  the  esophagus,  occa- 
sional coughing  and  choking,  land  the  en- 
trance of  food  into  the  nares.  Her  chief  com- 
plaint at  the  time  she  consulted  Dr.  Rutz 
was  belching  of  gas. 

Physical  examination  at  this  time  showed 
a  few  rales  at  the  base  of  both  lungs,  a  pal- 
pable right  kidney  and  tenderness  over  the 
cecum  and  ascending  colon.  The  knee-jerks 
were  exaggerated. 


On  April  20th  a  test  breakfast  was  given, 
following  which  a  stomach  tube  was  intro- 
duced and  the  contents  of  the  stomach  re- 
moved without  difficulty. 

On  April  21st  a  test  dinner  was  given  to 
determine  the  gastric  motility.  A  No.  23 
French  stomach  tube  was  introduced  without 
difficulty,  but  aspiration  was  impossible,  and 
inflation  showed  that  the  tube  was  not  in 
the  stomach.  The  tube  was  removed  and 
again  inserted,  with  the  same  result,  but  it 
was  noted  that  air  passed  through  the  tube 
with  respiration.  From  this  it  was  deduced 
that  the  tube  was  in  the  trachea  and  was 
removed.  The  patient  was  asked  to  swallow, 
but  was  unable  to  do  so,  as  evidenced  by 
failure  of  the  larynx  to  move.  Further  j&cam- 
ination  showed  that  there  was  completeanes- 
thesia  of  the  pharynx  and  larynx.  The  gag 
reflex  was  absent  and  the  insertion  of 
the  tube  into  the  trachea  caused  no  reflex 
cough  or  discomfort  to  the  patient.  The  dif- 
ficulty in  deglutition  was,  at  that  time,  con- 
sidered temporary  and  unimportant,  and  was 
attributed  to  the  patient's  nervous  condition, 
as  she  had  looked  forward  to  the  examina- 
tion with  considerable  apprehension. 

On  April  27th  Dr.  Rutz  was  called  to  the 
patient's  home,  as  her  condition  had  assumed 
a  more  serious  phase.  She  was  found  sitting 
up  in  bed,  suffering  from  considerable  dys- 
pnea and  cyanosis,  and  imbued  with  the  idea 
that  her  dyspnea  was  due  to  distention  of 
her  stomach.  She  was  belching  large  quan- 
tities of  air. 

Examination  of  the  abdomen  showed  no 
undue  distention  of  the  stomach.  There  was 
a  large  number  of  coarse  mucous  rales  over 
both  lungs.  The  physical  signs  in  the  chest 
were  suggestive  of  pulmonary  edema.  Tem- 
perature, 1 01. 6.  Pulse,  130.  Respiration,  36. 

The  patient  was  given  water  to  swallow, 
but  no  deglutition  sounds  could  be  heard  at 
the  ensiform.  Following  this,  the  dyspnea 
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and  other  chest  signs  increased.  The  cause, 
nature  and  seriousness  of  the  patient's  con- 
dition were  recognized.  The  disturbance  of 
deglutition  previously  observed  had  persisted 
so  that  her  food  was  entering  the  trachea, 
and  thereby  interfering  with  respiration  and 
subjecting  the  patient  to  the  danger  of  pul- 
monary infection.  Dr.  Rutz  now  sent  the 
patient  to  St.  Mary's  Hospital  for  treatment 
and  observation.  Rectal  feeding  was  resorted 
to  at  first  and  later  it  was  found  possible,  by 


Fic.  I.  Case  i.  Bismuth  in  Both  Lungs  and  also  in 

the  use  of  a  stiffer  tube,  to  pass  the  same 
into  the  stomach,  and  the  patient  was  fed  in 
this  way.  Excessive  secretion  of  saliva  was  a 
constant  symptom  at  this  time,  but  was  con- 
trolled by  belladonna.  Her  pulmonary  symp- 
toms rapidly  cleared  up  and  later  her  respira- 
tory passages  showed  a  marked  tolerance  to 
foreign  material  of  various  kinds.  Various 
colored  solutions  were  given  and  later 
coughed  up.  At  one  time  six  ounces  of  cus- 
tard were  apparently  retained  in  the  respira- 
tory passages  for  twenty  minutes  and  then 
gradually  brought  up  by  coughing. 

On  May    lOth   the   writer  examined   the 


patient  at  the  hospital.  Two  ounces  of  bis- 
muth mixture  were  given  the  patient  to  swal- 
low, and  on  the  screen  it  was  seen  that  most 
of  this  entered  the  trachea  and  thence  on 
into  the  bronchi  of  both  lungs.  It  apparently 
caused  the  patient  no  distress,  and  she  did 
not  cough  as  a  result  of  it.  Stereoscopic 
plates  were  then  made,  and  it  will  be  seen 
from  these  that  the  bismith  mixture  entered 
the  lower  lobes  of  both  lungs  extending  well 
out  into  the  smaller  bronchi.  Some  few  hours 
later,  the  patient  coughed  up  much  of  the 
bismuth,  and  two  days  later  the  stereoscopic 
plates  showed  no  trace  of  it  in  the  respira- 
tory tract. 

For  three  weeks  during  her  stay  in  the 
hospital  complete  aphagia  was  present.  At 
the  end  of  this  time  the  patient  began  to 
swallow  normally  with  occasional  remis- 
sions, so  that  at  times  she  had  to  be  fed  by 
tube.  She  was  allowed  to  return  home  after 
four  weeks'  stay  in  the  hospital,  and  a  mem- 
ber of  her  family  was  instructed  how  to 
pass  the  tube  and  tube-feeding  was  continued 
for  some  time  after  leaving  the  hospital. 
The  aphagia  suddenly  ended  when  one 
morning,  at  breakfast,  she  had  an  uncon- 
trollable desire  to  drink  some  tea.  She  drank 
three  cupfuls  in  succession,  and  from  this 
time  on  had  no  difficulty  in  swallowing. 
When  last  seen,  December  i,  1917,  she  was 
swallowing  in  a  perfectly  normal  manner. 
Sensation  had  returned  to  the  pharynx  and 
larynx  and  none  of  her  former  symptoms 
were  present. 

The  diagnosis  in  this  case,  made  by  Dr, 
Rutz  before  referring  the  case  to  the  writer, 
is  hysterical  aphagia.  The  loss  of  sensation 
in  the  pharynx  and  larv'nx  eliminated  the 
second  stage  of  deglutition,  and  the  larynx 
was  not  elevated  and  protected  by  the  epi- 
glottis, so  that,  through  gravit>",  the  material 
swallowed  dropped  directly  into  the  larynx. 
The  retention  of  foreign  material  for  so  long 
a  time  in  the  bronchi  indicates  that  there  was 
diminished  sensation  here  also.  Difficulty  in 
deglutition  ts  not  uncommon  in  hysteria  and 
is  mentioned  in  all  of  the  text  books  on  ner- 
vous diseases. 
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On  looking  up  the  Uterature,  however,  I 
am  unable  to  find  any  cases  reported  in 
which  jr-ray  examination  revealed  tlie  con- 
dition as  shown  here,  except  a  case  reported 
by  Pancoast  in  The  American  Journal  of 
Roentgenology,  March,  1918,  which. may 
be  of  the  same  type.  He  merely  says,  in  re- 
gard to  the  case,  that  the  girl  was  referred 
for  supposed  esophageal  stricture,  but  the 
obstruction  in  the  esophagus  was  neurotic 
in  origin. 


complains  of  soreness  in  the  right  hypochon- 
drium,  most  marked  soon  after  eating;  also 
some  gnawing  sensation  in  the  cliest,  behind 
the  heart.  These  are  relieved  by  belching  of 
gas  after  taking  alkalies.  Occasionally,  dur- 
ing the  past  few  years  he  has  had  to  bring 
on  vomiting  by  tickling  the  pharynx  to  get 
relief.  Of  late  the  symptoms  have  been  more 
constant  and  recently,  having  had  a  bron- 
chitis, he  noticed  a  tendency  to  regurgitation 
when   he   coughed,   especially    when    lying 


Fic.  2.  Case  2.   PIhIc  made  before  meal  showinic      Fic.  3.  Case  j.  Rijiht  lateral  view  shuwiiiR  stomach 
dilated  slomach  and  esophagus  in  right  mediasti-  and    esophap:iis    with   penetrating    ulcer   on    lesser 

num.  curvature  of  slomach  jnsi  above 


Case  II.  Referred  by  Dr.  E.  P.  Porter, 
for  examination  of  the  stomach  and  duode- 
num. January  30, 1920. 

History. — Male,  age  fifty-eight;  occupa- 
tion, salesman. 

Previous  Hixlory. — Negative,  except  for 
ordinary  diseases  of  childhood.  For  the  past 
twenty  years  or  more  the  patient  has  had 
more  or  less  digestive  disturbances.  These 
consisted  of  some  difficulty  in  swallowing, 
in  that  he  had  to  eat  or  drink  slowly  because 
of  some  distress  in  the  mediastinum  when- 
ever he  tried  to  eat  or  drink  rapidly.  He 


down.  He  has  never  noticed  bloud  in  the 
vomitus,  which  usually  contained  food  taken 
several  hours  previously.  His  weight  was 
constant  up  to  one  year  ago,  hut  in  the  past 
year  he  has  lost  about  ten  pounds.  The  bow- 
els are  constipated.  No  history  of  acute  ab- 
dominal or  chest  symptoms  and  no  history 
of  injury'  to  the  thorax  or  abdomen. 

On  screen  examination,  there  was  ob- 
served an  abnormal  shadow  in  the  right 
chest,  extending  from  the  right  clavicle  to 
the  diaphragm.  The  margin  of  this  was 
sniootli,  except  for  an  indentation  opposite 
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the  right  second  interspace.  The  left  margin 
of  this  shadow  was  fused  with  that  of  the 
heart  and  vessels  of  the  mediastimim.  On  ro- 
tating the  patient,  it  was  obser\-ed  that  this 
abnormal  shadow  was  in  the  posterior 
mediastinum.  The  barium  meal  was  observed 
to  enter  the  upper  portion  of  this  shadow 
region  and  was  delayed  here  for  two  or  three 
seconds  and  then  continued  on  into  the  lower 
part  of  the  shadow,  none  of  it  passing  below 
tlie  diaphragm.  Meanwhile,  a  considerable 


plates  were  also  made  in  most  of  the  posi- 
tions above  enumerated  with  a  barium  meal 
in  the  chest. 

The  plates  made  without  barium  in  the 
chest  show  that  this  abnormal  shadow  in 
tlie  mediastinum  is  not  very  dense,  as  the 
bronchial  tree  on  the  right  side  may  be  seen 
through  this  shadow.  Stereoscopically,  it  is 
seen  to  be  tubular  and  apparently  contains 
air  in  the  lower  two-thirds,  there  being  less 
marked  distention  above.  In  the  plates  made 


portion  of  the  meal  connected  in  the  upper 
sac. 

Plates  were  now  made  in  various  posi- 
tions, such  as  standing  direct,  oblique  and 
lateral;  prone-direct,  oblique  and  lateral.  An 
attempt  was  made  to  examine  the  patient 
on  an  inclined  plane  with  the  head  lower 
than  the  feet,  but  he  could  not  retain  the 
meal  in  this  position.  Plates  were  made  six 
hours  after  the  meal,  twenty-four  hours  af- 
terward and  forty-eight  hours  afterward. 
Stereoscopic  plates  of  the  chest  were  also 
made  on  one  of  these  later  visits  when  the 
chest    contained    no    barium.    Stereoscopic 


directly  with  the  patient  prone,  most  of  the 
barium  is  seen  in  the  lower  mediastinum,  be- 
hind the  heart  shadow.  There  is  some  barium 
also  in  the  upper  sac.  In  this  position,  the 
lower  shadow  assumes  the  shape  of  the 
stomach.  In  the  right  lateral  position,  with 
the  patient  lying  on  his  right  side,  the  lower 
sac  seems  to  be  the  stomach ;  and  the  pylorus 
and  antrum  are  visible,  as  well  as  the  greater 
and  lesser  curvatures.  All  of  the  plates  made 
in  this  position  show  a  projection  from  about 
the  middle  of  the  lesser  curvature  suggesting 
a  penetrating  ulcer  or  adhesion  here.  The 
lower  sac  shows  several  indentations  on  both 
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sides,  evidently  peristaltic  waves.  The  upper 
sac  also  shows  sharp  bilateral  indentations 
suggestive  of  the  haustral  markings  of  the 
colon.  In  the  plates  made  with  the  patient 
standing,  little  of  the  barium  remains  in  the 
upper  sac.  The  six-hour  plate  shows  most  of 
the  meal  still  in  the  chest,  a  small  stream 
being  visible  in  the  small  intestine  below  the 
diaphragm.  The  twenty-four  hour  plate 
shows  most  of  the  barium  distributed 
throughout  the  colon,  with  a  small  amount 
remaining  in  the  terminal  ileum.  The  pa- 
tient's bowels  moved  spontaneously  at  thirty 
hours,  so  that  later  plates  showed  only 
traces  of  the  meal  in  the  colon. 

From  the  above  findings,  I  believe  that  the 
shadow  in  the  right  mediastinum  is  due  to 
the  presence  here  of  the  stomach  and  dilated 
esophagus  above  it.  There  is  very  little  of  the 
small  intestine  above  the  diaphragm.  The 
dilatation  and  hypertrophy  of  the  esophagus 
are  due  to  constriction  of  the  cardiac  end  of 
the  stomach.  The  stomach  empties  some  time 
l>etvveen  six  and  twenty- four  hours  (unable 
to  get  intermediate  plates).  The  defective 
motilitv  of  the  stomach  is  due  to  constric- 
tion  of  the  small  intestine,  at  the  opening  in 
the  diaphragm,  and  spasm  of  the  pylorus  as 
a  result  of  the  lesion  on  the  lesser  curvature. 
The  small  intestine  is  practically  empty 
at  the  end  of  twentv-four  hours.  The  con- 
dition  now  present  has  probably  existed  for 
many  years.  There  is  no  history  of  trauma 
and  no  historv  of  acute  abdominal  crisis.  For 
this  reason,  it  would  seem  that  the  stomach 
probably  passed  through  one  of  the  normal 
openings  in  the  diaphragm,  most  probably 
the  esophageal  and  that  the  esophagus  was 


carried  up  into  the  chest  with  the  stomach. 
Hernia  of  the  stomach  and  other  abdom- 
inal viscera  through  the  diaphragm  was,  un- 
til recent  years,  considered  quite  rare.  How- 
ever, since  the  advent  of  jr-ray  examination 
of  the  hollow  viscera,  the  number  of  cases 
reported  has  markedly  increased.  Particu- 
larlv  is  this  true  since  the  recent  war.  Neces- 
sarily,  there  were  many  wounds  of  the  dia- 
phragm, and  as  a  result  of  these  there  have 
been  many  cases  reported  of  hernia  through 
these  wounds,  and  some  of  these  cases  were 
not  recognized  until  the  patients  had  been 
through  several  hospitals.  The  cases  difficult 
of  diagnosis,  even  with  jr-ray  examination, 
are  those  in  which  the  opening  in  the  dia- 
phragm is  small  and  a  part  only  of  the  stom- 
ach or  intestine  is  involved.  Soresi  has  re- 
cently reported  such  cases. 
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Annual  Meeting  Eastern  Section 

The  Second  Annual  Meeting  of  the  Eastern 
Sectfon  of  the  American  Roentgen  Ray  Society 
will  be  held  in  Atlantic  City  at  Haddon  Hall- 
Chalfonte,  on  Friday  evening  and  Saturday, 
Jan.  28,  29,  1 92 1.  Make  hotel  reservations 
early,  mentioning  American  Roentgen  Ray 
Society. 

Communications  regarding  the  program 
should  be  addressed  to  Dr.  David  R.  Bowen, 
82  West  LaCrosse  Ave.,  Lansdowne,  Pennsyl- 
vania. 

In  all  other  matters  concerning  this  meeting 
address  Dr.  Joseph  M.  Steiner,  103  Park  Ave., 
New  York  City. 


Annual  Meeting  Central  Section 

The  Second  Annual  Meeting  of  the  Central 
Section  of  The  American  Roentgen  Ray 
Society  will  be  held  on  February  21,  1921,  at 
St.  Louis,  Missouri.  Announcement  of  head- 
quarters will  be  made  later. 

Communications  regarding  the  program 
should  be  addressed  to  the  president,  Dr.  James 
G.  V^n  Zwaluwenburg,  Ann  Arbor,  Michigan. 
The  chairman  of  the  local  committee,  Dr. 
Edwin  C.  Ernst,  412  Humbolt  Building, 
St.  Louis,  may  be  addressed  concerning  mat- 
ters of  arrangements. 

THE  CALDWELL  LECTURE 

The  American  Roentgen  Ray  Society 
has  sought  to  honor  some  of  its  former 
members,  martyrs  to  their  profession.  Two 
thus  far  honored  are  Leonard  and  Caldwell. 
At  the  last  annual  session,  a  Leonard  prize 
was  voted,  details  of  which  will  be  found 
elsewhere  in  this  number.  Eugene  W.  Cald- 
well's work  placed  him  in  the  foremost 
rank  of  American  medical  scientists,  and 
it  is  highly  fitting  that  each  year  the 
memory  of  our  beloved  co-worker  shall  be 
freshened  by  a  lecture  given  in  his  name.  It 
is  planned  to  have  an  hour  set  apart  on  each 
annual  program  for  a  formal  lecture  on 
some  topic  relating  to  roentgenology  or 
radiumtherapy,  the  speaker  to  be  chosen  by 
the  president  each  year.  For  the  first 
Caldwell  lecture  at  Minneapolis,  Minnesota, 
Thursday  afternoon,  September  16,  1920, 
we  had  the  honor  and  the  privilege  of  hear- 
ing Dr.  Waher  C.  Alvarez,  Assistant  Pro- 
fessor of  Research  Medicine,  George 
Williams  Hooper  Foundation  for  Medical 
Research,  Universitv  of  California  Medical 
School,  San  Francisco,  California,  on  "Per- 
istalsis in  Health  and  Disease,''  whose  paper 
appears  in  this  number.        James  T.  Case. 


36 


COMMUNICATIONS 

PARIS  LETTER 

TOURING  the  course  of  the  war  a  large 
■*-'  number  of  French  and  American  radi- 
ologists had  occasion  to  meet  and  to  work 
together  in  the  various  medical  organizations 
at  the  front  and  in  the  interior.  Thus  were 
established  those  sympathetic  and  friendly 
personal  relations  which  make  it  more  desir- 
able than  ever  that  they  keep  in  touch  with 
each  other  and  that  they  reciprocate  in  their 
labors  and  their  researches.  Constantly  in- 
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radiologic  activities;  and  he  takes  this  occa- 
sion to  congratulate  his  colleagues,  particu- 
larly Drs.  Hickey  and  Imboden,  on  their 
initiative  in  creating  this  new  department. 
He  will  endeavor  to  present  in  these  ar- 
ticles all  that  is  new  and  interesting  in 
France  in  the  various  domains  of  radiology 
and  radium  therapy,  and  at  the  same  time  he 
will  seek  to  inform  those  in  the  United 
States  who  may  have  occasion  to  come  to 
France  as  to  the  hospital  services  and  the 
laboratories  which  they  will  find  it  most 
profitable  to  visit. 


Fia  I.  Due  HE  Brogue. 

formed  by  his  faithful  and  eminent  friends 
of  the  remarkable  development  of  radiology 
in  the  United  States,  and  endeavoring  to 
pass  on  to  those  about  him  all  that  he  thus 
learns,  the  author  of  these  lines  has  long 
hoped  that  his  colleagues  in  the  United  States 
might  come  to  take  an  equal  interest  in 
French  radiologj-. 

He  therefore  accepted  joyfully,  in  spite  of 
ver\-  numerous  duties,  the  proposition  trans- 
mitted through  Dr,  Beclere,  Master  and 
Dean  of  French  radiology,  to  write  for  the 
readers  of  The  Americam  Jourx.m,  of 
Roentgenology  a  monthly  letter  from 
Paris  portraying  as  faithfully  as  possible  our 


Modern  research  tends  to  show  that  all 
progress  which  may  be  made  in  the  applica- 
tion of  the  ,v-rays  to  medical  diagnosis  and 
treatment  is  inseparable  from  physical  re- 
search, and  that  all  productive  work  thus  ne- 
cessitates the  active  and  continued  collabora- 
tion of  the  physicist,  the  constructor  and  the 
radiologist — that  is,  the  constant  union  of 
theory  and  practice. 

One  of  the  first  to  perceive  clearly  this 
necessity  was  the  eminent  physicist  M.  Vil- 
lard,  of  the  Academy  of  Science,  to  whom 
we  owe  the  discovery  of  the  gamma  rays  of 
radium,  the  invention  of  the  osmo- regulator, 
and  the  appearance  in  190S  of  the  first  ap- 
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paratus  for  the  measurement  of  the  .r-rays 
by  ionization.  We  owe  to  Dr.  Coolidgc,  to- 
gether with  the  most  imjjortant  advance  in 
radiologic  technique  since  Roentgen's  discov- 
ery, certain  facilities  for  experimentation 
which  profit  medicine  and  physics  equally, 
and  which  give  a  new  impetus  to  the  col- 
laboration of  these  two  sciences. 

A  number  of  French  radiologists,  there- 
fore, have  thought  the  moment  well  chosen 
for  the  establishment  of  a  laboratory  for  re- 


ance  of  the  laboratory,  and  assumes  the  sci- 
entific direction  of  it. 

Dr.  M.  A.  Daiivillier,  a  young  physician 
of  great  future,  already  known  by  his  inter- 
esting work  with  the  .r-rays,  is  attached  to 
the  laboratory.  Some  of  the  readers  of  this 
letter  will  perhaps  remember  having  seen 
him  during  the  war  in  the  .r-ray  department 
of  the  Descartes  hospital  at  Tours,  where  we 
first  realized  the  value  of  an  intimate  relation 
between  a  physical  laboratory  and  a  medico- 


FiG.  3.  View  of  Research  Room  in  the  LAnonAioRv,  Showing  in  the  Backobound 

HlCH-TENSlON  THANSFOHMER  WITH   KENOTRONS  AND  CoNnENSATORS  FOR  CONTINL'- 

OL'S   HiCH-TENSiON   WoKK.   A  quarlz  lulte  and  the  Abraham- ViDard  voltmeter 
arc  visible  in  the  center,  whilst  the  vacuum  pump  shows  in  the  foreuround. 


search  in  the  field  of  .r-rays,  and  to  facili- 
tate the  study  of  all  questions  which  may  di- 
rectly or  indirectly  interest  either  physicians 
or  technicians. 

The  Due  de  BrogUe,  well  known  for  his 
spectroscopic  studies  of  the  jr-rays,  and  who 
has  at  present  for  his  personal  use  a  well- 
equipped  laboratory,  has  generously  offered, 
to  shelter  the  new  organization,  an  entire 
building  completely  furnished  and  equipped 
with  the  most  excellent  and  modern  appa- 
ratus. Except  for  the  very  modest  assist- 
ance of  the  writer,  the  Due  de  Broglie  over- 
sees entirely  the   functioning  and  mainten- 


surgical  j^-ray  service.  For,  modest  as  it  was, 
that  laboratory  where  so  often  Colonel 
Shearer  lavished  upon  us  the  precious  coun- 
sel born  of  his  long  experience,  was  the 
scene  of  some  research  work  which  the 
Academy  of  Science  viewed  with  interest, 
and  the  continuation  of  which  it  encouraged 
with  an  important  prize. 

We  may  hope,  therefore,  that  under  the 
direction  of  the  Due  de  Broglie,  and  profit- 
ing by  his  large  experience,  the  laboratory 
will  not  delay  in  giving  proof  of  its  utilitj-. 

To  describe  it  briefly,  it  is  housed  in  a 
building  having  a  basement  and  two  stories. 


In  the  basement  are  a  preliminary  vacuum 
apparatus  (a  motor  and  a  pump  working  in 
oil),  and  a  converter  for  changing  no  V. 
D.C,  into  250  V.  single  phase  alternating 
current  of  600  periods  (60  cycle;).  This 
group  has  a  capacity  of  5  K.V.  A.C.  The 
ground  floor  includes  an  office,  a  dark  room, 
and  two  laboratories.  The  smaller  labora- 
tory is  at  present  reserved  for  the  study  of 
Lilienfeld  apparatus.   The   larger  one  con- 
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eludes  a  Bragg  spectrometer  and  a  Broglie 
spectrograph.  These  permit  the  simultaneous 
analysis  of  rays  from  two  sources  enclosed 
in  lead  boxes  of  about  one  cubic  centimeter 
capacity,  and  having  a  wall  thickness  of  15 
mm.  Two  other  pieces  of  spectroscopic  ap- 
paratus, including  a  monochromateur,  and  a 
spectrograph  of  special  precision  for  the 
study  of  very  short  wave  lengths,  are  under 
construction. 


Fir,.  4.  Another  Part  of  Research  Room,  showing  ihc  quart; 
Gacde  pump  on  the  right,  the  large  lead  box  (weighitig  i 
center,  and  ihe  spectrometers  on  the  left. 


tains  (a)  a  coil  with  mercury  interrupter 
working  on  the  no  V.  D.C,  and  (h)  a  Gal- 
lot-GaifFe  transformer  working  on  the  120 
V.  single  phase  alternating  current,  and 
which  can  supply  the  incandescent  cathode 
tj-pe  tubes  with  a  maximum  of  170  K.V. 
controlled  by  an  auto-transformer.  Voltages 
are  measured  by  an  Abraham-Villard  elec- 
tro-static voltmeter.  This  laboratory  hps  also 
facilities  for  pumping  vacuum  tubes,  namely, 
a  special  quartz  condensation  pump,  with  a 
Gaede  rotary  pump  for  preliminar\'  pump- 
ing, permitting  the  obtaining  of  very  h'gh 
vacuums  with  considerable  speed;  and  a 
Pilon  apparatus. 

The  spectroscopic  apparatus  in  use  in- 


The  experimental  tubes  used  are  almost 
exclusively  constructed  of  quartz. 

The  researches  undertaken  by  the  labora- 
tory are  not  confined  to  purely  theoretical 
physics.  An  itnportant  place  is  reserved  for 
all  questions  of  interest  from  the  medical 
viewpoint,  and  particularly  for  radiotherapy, 
which  is  closely  connected  with  the  study  of 
rays  of  very  short  wave  length. 

Finally,  the  laboratory,  endowed  with  a 
very  complete  library,  may  be  regarded  (al- 
though not  public)  as  a  center  where  work- 
ers lacking  information  on  certain  points  of 
physics  of  radiology'  may  bring  their  prob- 
lems, and  continue  their  researches. 

If  the  readers  of  this  first  letter  reproach 
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us  with  having  dealt  exclusively  with  phys- 
ics, we  hope  that  Dr.  Coolidge,  who  mani- 
fested his  interest  in  the  new  creation  when 
he  visited  it  last  August  while  it  was  under 
construction,  and  who  considered  it  to  be  the 
only  institution  of  its  kind  in  the  world,  will 
deign  to  say  a  few  words  in  our  defense.  He 
will  agree  with  us  perhaps  that  the  future  of 
radiology,  and  particularly  of  deep  radio- 
therapy— a  domain  as  vast  as  it  is  interesting 
— depends    entirely    upon    the    close    collab- 


oration of  the  physician  and  the  physicist 
The  description  we  have  given  will  serve 
as  an  introduction  to  the  letters  which  will 
follow,  and  if  it  has  seemed  wearisome  to 
some  of  our  American  colleagues  because 
we  have  not  spoken  of  medical  radiology,  we 
hope  they  will  pardon  us,  and  we  promise 
them  that  we  will  not  stray  into  the  domain 
of  physics  again  for  a  long  time. 

Dr.  R.  Ledoux-Lebard. 


BOOK  REVIEWS 


The  Story  of  the  American  Red  Cross  in 
Italy.  By  Charles  M.  I^akewell.  Pages  225. 
lUust.  Price,  $2.00.  Macmillan  Co.,  1920. 

This  most  attractive  volume  is  a  faithful 
history  of  the  accomplishment  of  the  American 
Red  Cross  in  Italy  beginning  with  May,  191 5, 
the  date  of  Italy's  entrance  into  the  war,  and 
continuing  the  narrative  until  up  to  the  middle 
of  1919,  when  Red  Cross  war  activities  were 
practically  closed  in  Italy.  The  book  tells  not 


only  of  the  establishment  of  relief  centers, 
work-houses,  traveling  canteens,  "asili"  for 
children  and  large  hospitals,  but  also  of  the 
building  of  entire  cities  for  the  accommoda- 
tion of  refugees  from  the  Piave  and  from 
Venice.  It  is  highly  fitting  that  the  accom- 
plishments of  the  American  Red  Cross  should 
be  thus  chronicled.  We  hope  there  will  be  a 
wide  distribution  of  this  work. 

James  T.  Case. 


Subscribers  to  The  American  Journal  of  Roentgenology  visiting  ?iew  Tor\  City,  arc  in* 
vited  to  mal{e  the  office  of  The  Journal  (69  East  59th  Street,  ?iew  TorlO  their  headquarters.  Mail, 
pad^ages  or  baggage  may  be  addressed  in  our  care.  Hotel  reservations  will  gladly  be  made  for  those 
advising  us  in  advance;  in  this  case,  \indly  notify  us  in  detail  as  to  requirements  and  prices.  List  of 
operations  in  T^ew  Yor\  hospitals  on  file  in  our  office  daily. 
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LovETT,  Robert  W.,  and  Wolbach,  S.  B. 
Roentgenographic  Appearance,  Diagnosis, 
and  Pathology  of  Some  Obscure  Cases  of 
Bone  Lesions.  {Surg.,  Gynec.  and  Obst., 
Vol.  xxxi,  No.  2,  August,  1920.) 

For  the  past  five  years  the  writers  have  been 
concerned  in  a  conjoined  study  of  certain  ob- 
scure bone  lesions,  occurring  in  the  orthopedic 
service  of  the  Children's  Hospital.  In  cases 
where  the  diagnosis  of  a  bone  lesion  was  in 
doubt,  the  pathologist  has  been  present  when 
operations  were  to  be  performed,  and  has 
taken  his  own  specimen  when  the  bone  was 
opened,  so  that  if  possible  an  immediate  diag- 
nosis could  be  made  by  frozen  section,  and  the 
operative  wound  treated  accordingly.  When 
the  pathologist  could  not  make  a  diagnosis  in 
this  way,  the  specimen  was  taken  to  the  labora- 
tory, studied,  and  reported  on  later.  The  cases 
presented  are  those  in  which  there  was,  in  the 
minds  of  the  writers,  doubt  as  to  the  correct 
diagnosis  from  the  ;r-ray  and  other  data  avail- 
able before  operation.  Each  case  is  presented 
with  a  short  clinical  history,  an  ^r-ray  and  a 
pathological  report.  The  writers  are  indebted 
to  Percy  Brown,  radiologist  of  the  Children's 
Hospital,  for  co-operation  in  the  study,  and  to 
John  J.  Morton,  of  Boston,  also  a  hospital 
associate,  for  much  labor  in  the  collection  and 
arrangement  of  the  data.  Considering  the  be- 
havior of  bone  in  general,  as  studied  by  the 
x-ray,  it  seems  to  be  a  structure  of  very  lim- 
ited reaction  to  pathological  conditions.  Re- 
garded from  this  point  of  view,  there  seem  to 
be  only  three  reactions  possible  in  bone.  These 
are :  ( i )  atrophy  or  diminution  in  line  content ; 
(2)  destruction  of  bone  tissue,  local  or  gen- 
eral; (3)  a  formative  process,  characterized 
by  formation  of  new  bone,  or  a  condensation 
of  existing  bone  around  a  focus  of  disease. 
The  general  point  of  view  with  regard  to  these 
processes  has  been  that  tuberculosis  is  largely 
destructive  in  character;  that  the  tuberculosis 
is  characterized  by  marked  atrophy  of  the  af- 
fected bone,  with  perhaps  atrophy  of  contigu- 
ous bones  in  the  same  limb ;  and  that  it  occurs 
in  the  region  of  the  epiphysis.  Osteomyelitis 
has  been  generally  regarded  as  a  process  at 
first  destructive  in  character,  and  then  forma- 
tive, the  formative  process  generally  becoming 


dominant.  Syphilis  has  been  considered  as  the 
most  purely  formative  of  the  three  processes, 
with  some  element  of  destruction,  but  much 
more  formative  than  either  of  the  others  men- 
tioned. When  the  writers  attempted  to  study, 
from  the  point  of  view  of  pathological  find- 
ings, x-rays  taken  of  cases  prior  to  operation, 
it  became  evident  that  this  criterion  could  not 
be  depended  upon ;  that  tuberculosis,  which  has 
ordinarily  been  spoken  of  as  occurring  in  the 
articular  ends  of  bones,  might  occur  in  the 
shaft,  and  that  it  might  be  almost  a  purely 
formative  process,  or  that  the  formative  pro- 
cess might  exist  with  the  destructive  process, 
and  ultimately  become  dominant;  and  that  a 
local  destructive  process,  indistinguishable 
from  the  so-called  Brodie's  abscess,  might  oc- 
cur in  a  pure  tuberculosis,  so  that  a  localized 
cavity  in  bone,  well  walled  off,  might  occur  in 
this  disease.  It  appeared  also  that  a  wedge- 
shaped  destruction  in  the  articular  end  of  the 
bone,  with  the  base  of  the  wedge  toward  the 
joint,  might  occur  both  in  tuberculosis  and 
osteomyelitis,  and  that  under  these  circum- 
stances the  two  were  practically  indistinguish- 
able. The  errors  in  diagnosis,  in  the  experience 
of  the  writers,  have  more  often  consisted  in 
mistaking  tuberculosis  for  other  things  than  in 
mistaking  other  things  for  tuberculosis.  A  cu- 
rious punched  out  lesion  of  the  skull  was 
identified  pathologically  in  two  cases  as  being 
definitely  tuberculosis.  The  other  confusion 
which  was  most  troublesome  arose  between 
osteomyelitis  and  spyhilis,  two  cases  involving 
the  lower  end  of  the  fibula  being  shown  which 
were  in  x-ray  appearances  practically  identical. 
Again,  the  stage  of  repair  in  osteomyelitis  may 
be  seen  in  the  x-ray  of  two  tibiae  to  be  very 
similar  in  spyhilis  and  osteomyelitis.  As  it  has 
appeared  to  the  writers,  the  problem  of  differ- 
entiating the  three  conditions  mentioned  by 
means  of  the  x-ray,  is  not  encountered,  as  a 
rule,  in  the  routine  case  in  which  a  purely  de- 
structive lesion  is  most  often  tuberculosis.  The 
lesion  of  rapid  destruction,  with  marked  for- 
mative activity,  is  generally  osteomyelitis,  and 
the  purely  formative  process  is  most  likely  to 
be  syphilis.  The  serious  problem  of  differen- 
tial diagnosis  occurs  most  often  in  cases  in 
which  focal  lesions  are  present,  in  which  the 
phenomena  of  formative  and  destructive  ac- 
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tivity  have  become  so  mixed  that  without  the 
pathological  examination,  in  many  of  them  the 
diagnosis  is  impossible.  The  advantage  of  such 
a  diagnosis  made  during  the  operation  is  evi- 
dent to  any  surgeon,  because  it  guides  him  in 
the  treatment  of  the  bone  cavity,  and  is  often 
the  direct  factor  in  deciding  whether  or  not  to 
close  such  a  cavity.  In  addition  to  the  three 
conditions  of  tuberculosis,  osteomyelitis,  and 
syphilis,  certain  other  bone  lesions  are  shown, 
which  have  a  bearing  on  the  question  of  diag- 
nosis. A  short  summary  of  the  case  histories 
will  be  presented,  the  salient  pathological  facts 
discussed,  and  conclusions  drawn  as  war- 
ranted. 

DISCUSSION 

The  diagnosis  of  infectious  lesions  of  the 
bones  would  be  simple  if  each  infectious  agent 
always  produced  the  same  reaction.  The  pyo- 
genic bacteria  alone  may  be  counted  upon  to 
conform  to  type;  at  first  destruction  of  tissue 
followed  by  repair,  which  in  the  case  of  bone 
means  necrosis  with  more  or  less  local  disap- 
pearance of  lime  salts,  followed  by  new  bone 
formation  from  adjacent  healthy  bone  struc- 
tures. It  must  be  remembered  in  the  reaction 
of  bone  to  injury  that  new  formation  of  tissue 
is  always  followed  by  ossification  and  therefore 
that  granulation  tissue  from  bone  or  perios- 
teum becomes  bone  tissue.  The  above  simple 
sequence  in  the  pyogenic  infections  accounts 
for  the  definite  criteria  applicable  in  osteomye- 
litis. It  is  conceivable  that  a  rapid  healing  of 
a  small  abscess  in  bone  might  result  in  very 
little  granulation  tissue  production  from  adja- 
cent tissue  with  very  little  production  of  new 
bone.  Syphilis  aflFects  the  bone  in  two  ways, 
both  effects  of  the  proliferative  reaction  of  the 
casual  agent,  and  results  either  in  the  destruc- 
tion of  bone,  or  the  new  formation  of  bone. 
Both  effects  may  occur  in  the  same  case.  De- 
struction of  bone  follows  the  formation  of  lo- 
cal, rapidly-formed  gummatous  lesions,  some- 
times of  endosteal  and  periosteal  origin,  some- 
times perivascular  and  extending  into  bone.  On 
the  other  hand,  the  degree  of  reaction  to  the 
spirocheta  may  be  slight  and  result  only  in 
proliferation  of  cells  of  the  periosteum  and 
endosteum,  the  newly-formed  tissue  develop- 
ing osteoblasts  and  eventually  new  deposit  of 
bone  is  the  result.  In  one  case,  therefore,  there 
is  choking  of  normal  bone  by  the  gummatous 
process  with  its  necrosis;  in  the  other  case 
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there  is  merely  stimulation  of  bone- forming 
tissue.  Tuberculosis  presents  more  possibil- 
ities. In  soft  tissues  it  is  known  that  the  tu- 
bercle bacillus  can  duplicate  the  reaction  of 
almost  any  type  of  pathogenic  bacterium.  Thus 
the  various  types  of  exudative  response  to  in- 
jury may  be  the  result  of  the  tubercle  bacillus 
alone ;  exudates  essentially  fibrinous  or  essen- 
tially puriform  in  character  are  frequently 
found  upon  serous  membranes — meninges, 
peritoneum,  pleura,  and  pericardium.  In  bone 
we  usually  think  of  tuberculosis  as  a  prolifera- 
tive process  resulting  in  the  new  formation  of 
tissue  with  consequent  obstruction  of  the  bone, 
and  this  is  the  commonest  type  of  tuberculous 
bone  lesion  which  gives  rise  to  the  formation 
of  bone  cavities  without  a  peripheral  reaction 
or  condensation  of  bone. 

In  tuberculosis  of  bone,  as  in  soft  tissues, 
there  may  occur:  (i)  Exudate,  fibrinous  or 
puriform,  (2)  discrete  proliferative  lesions, 
the  tubercle  which  may  progress  slowly  or 
rapidly  with  much  or  little  caseation,  and  (3)  a 
diffuse  proliferative  reaction,  following  the  ex- 
udative— essentially  tuberculous  granulation 
tissue,  with  much  or  little  caseation.  In  the 
third  instance,  in  the  granulation  tissue,  there 
may  be  new  bone  formation  just  as  in  the  re- 
pair of  pyogenic  processes,  at  a  time  when  de- 
struction or  resorption  of  bone  is  going  on. 

The  important  lesson  from  the  pathological 
study  of  this  series  of  cases  is  the  reminder 
that  tuberculosis  in  bone  may  simulate  any 
other  infectious  process  in  location  and  charac- 
ter of  the  lesion.  Diagnosis  from  ;r-ray  studies 
alone  is  therefore  occasionally  impossible  and 
recourse  must  be  had  to  other  clinical  evidence, 
and  when  possible  to  pathological  examination. 

Carman,  R.  D.,  Mayo  Clinic.  The  Roentgen 
Diagnosis  and  Localization  of  Peptic  Ulcer. 
{Calxj.  State  J.  of  Med.,  November,  1920, 
Vol.  xviii.  No.  11.) 

Many  roentgenologists  refuse  to  make  a 
diagnosis  in  the  absence  of  direct  signs,  and 
claim  that  complexes  made  up  of  indirect  signs 
are  of  no  value.  This  view  is  far  too  radical, 
for  if  roentgen  ray  diagnoses  were  limited  to 
cases  in  which  direct  signs  only  are  noted, 
many  lesions  of  the  alimentary  canal  would 
pass  undiscovered.  Often  more  remote  phe- 
nomena must  be  considered  in  the  diagnosis, 
such  as  alterations  of  motility,  tonus  and  peris- 
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talsis.  All  of  these  manifestations  are  affected 
by  spasm.  For  instance,  we  are  more  or  less 
dependent  on  changes  of  contour,  spastic  in 
nature  but  set  up  by  an  intrinsic  lesion,  such 
as  spasmodic  hour-glass  of  gastric  ulcer  or  the 
spastic  deformity  of  duodenal  ulcer.  We  must 
also  be  able  to  recognize  the  spastic  deformity 
produced  by  extrinsic  lesions  remote  from  the 
deformed  organ.  Such  deformity  may  simulate 
that  produced  either  directly  or  indirectly  by 
an  intrinsic  lesion.  Thus  two  types  of  spasm 
are  met  with ;  one  may  be  spoken  of  as  intrin- 
sic, the  other  as  extrinsic.  The  first  is  often  a 
help  in  diagnosis,  the  latter  often  a  hindrance. 
He  mentions  that  four  types  of  gastric  ul- 
cers may  be  distinguished  at  operation. 

1.  Small  mucous  erosions  and  minute,  slit- 
like ulcers. 

2.  Penetrating,  or  perforating  ulcers  with 
relatively  deep  craters. 

3.  Perforated  ulcers,  with  or  without  the 
production  of  accessory  pockets. 

4.  Carcinomatous  ulcers. 

The  first  t3rpe  of  ulcer,  the  small  mucous 
erosion,  offers  the  greatest  difficulty  to  roent- 
genologic detection.  It  is  either  a  superficial 
denudation,  or  a  mere  slit  in  the  mucosa  in- 
capable of  holding  enough  barium  to  make  a 
visible  projection  from  the  gastric  lumen. 

The  penetrating  or  perforating  ulcer  which 
has  burrowed  more  or  less  deeply  into  the  gas- 
tric wall,  but  does  not  penetrate  the  peritoneal 
coat  of  the  stomach,  produces  a  definite  crater 
jutting  from  the  lumen  of  the  stomach.  The 
degree  of  facility  with  which  this  crater  can 
be  seen  by  the  roentgen  ray  depends  more  on 
the  location  than  on  the  size  of  the  crater. 

The  perforated  ulcer  which  has  excavated 
through  the  peritoneal  coat  of  the  stomach 
may,  at  the  time  of  perforation,  become  cov- 
ered by  gastrohepatic  omentum,  or,  if  the  per- 
foration is  chronic,  it  may  be  protected  by 
adhesions.  In  either  case  the  roentgenologic 
signs  are  the  same  as  in  the  penetrating  or  per- 
forating ulcer  before  perforation  takes  place. 
The  only  condition  indicating  perforation, 
therefore,  is  the  depth  of  the  crater.  Perfora- 
tion of  an  ulcer  with  a  continuation  of  the  de- 
structive process  into  adjacent  tissue  results 
in  the  formation  of  an  accessory  pocket  out- 
side the  stomach. 

Carcinomatous  ulcers  are  not,  as  a  rule,  dis- 
tinguishable from  non-malignant  ulcers;  their 


roentgenologic  signs  are  very  much  the  same 
as  those  of  .penetrating  and  perforated  ulcer. 

The  roentgen  ray  signs  of  gastric  ulcer  may 
be  divided  into  three  groups. 

1.  Direct  signs  (pathognomonic). 

a.  The  niche. 

b.  The  accessory  pocket. 

2.  Indirect  signs  (but  diagnostic). 

a.  Organic  hour-glass  stomach. 

b.  Spastic  manifestations. 

I.  Spasmodic  hour-glass  stomach. 
^.  Gastrospasm. 

3.  Corroborative  signs  (not  diagnostic). 

a.  Retention  from  the  six-hour  meal. 

b.  Gastric  hypotonus. 

c.  Alterations  of  peristalsis. 

Ulcers  not  sufficiently  extensive  to  produce 
an  excavation  that  can  be  visualized  on  the 
screen  or  plate  are  rarely  found  at  operation ; 
they  are  mere  mucous  erosions  or  small  crev- 
ices, and  their  diagnosis  can  be  made  only  on 
less  definite  signs  such  as  spasmodic  hour- 
glass stomach. 

Indirect  signs  (but  diagnostic). 

1.  Organic  hour-glass  stomach. 

2.  Spastic  manifestations. 

a.  Spasmodic  hour-glass  stomach. 

b.  Gastrospasm. 

It  has  been  his  experience  that  an  hour-glass 
that  resists  belladonna  to  the  physiologic  ef- 
fect means  a  lesion  either  of  the  stomach  or 
duodenum ;  and  regardless  of  whether  or  not 
the  hour-glass  is  present  at  operation,  the  sur- 
geon will  find  the  cause,  if  he  looks  for  it. 

Corrobation  signs  (not  diagnostic). 

1.  Retention  from  the  six-hour  meal. 

2.  Gastric  hypotonus. 

3.  Alterations  of  peristalsis. 

Six-hour  retention — A  distinct  residue  in 
the  stomach  from  the  six-hour  meal  is  seen  in 
55  per  cent  of  the  gastric  ulcer  cases.  In  this 
respect  gastric  ulcer  stands  a  close  second  to 
gastric  cancer.  The  manner  in  which  an  ulcer 
causes  retention  is  not  definitely  known  in 
many  cases.  While  it  is  easy  to  understand  how 
an  ulcer  located  at  the  pyloric  ring  may  cause 
obstruction,  it  is  hard  to  imderstand  why  one 
situated  remote  from  the  pylorus  should  do  so. 
But  practically  90  per  cent  of  all  gastric  ul- 
cers occur  in  the  vertical  portion  of  the  stom- 
ach above  the  incisura  angularis.  The  reten- 
tions which  they  produce  have  been  assigned 
respectively  to  pylorospasm  excited  by  the  ul- 
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cer,  to  impairment  of  peristalsis,  and  to  hypo- 
tonus.  A  retention  alone  is  not  sufficient  evi- 
dence for  the  diagnosis  of  ulcer,  since  various 
causes  may  operate  to  produce  a  six-hour 
residue. 

Gastric  hypotonus — ^An  evident  loss  of  tone 
shown  by  sagging  and  expansion  of  the  lower 
gastric  pole  is  a  frequent  accompaniment  of 
ulcer,  not  only  of  ulcers  causing  obstruction 
but  also  of  those  situated  rather  remote  from 
the  pylorus.  Hypotonus  alone  possesses  little 
significance,  for  it  is  an  expected  finding  in 
the  numerous  patients  of  anteroptotic  build; 
but  if  the  hypotonus  does  not  accord  with  the 
habitus  of  die  patient,  the  possibility  of  an  ul- 
cer should  be  considered. 

Abnormalities  of  peristalsis. — ^The  varia- 
tions of  peristalsis  met  with  in  gastric  ulcer 
include  weak  peristalsis,  hyperperistalsis,  es- 
pecially of  irregular  type,  absence  of  peristal- 
sis, especially  of  irregular  t)rpe,  absence  of 
peristalsis  from  the  ulcer-bearing  area,  and 
anti-peristalsis.  None  of  these  is  peculiar  to  ul- 
cer, but  all  of  them  are  more  or  less  sugges- 
tive of  a  gastric  lesion.  All  lesions  of  the  gas- 
tric wall  tend  to  interfere  with  peristaltic 
movement  in  the  area  involved.  If  an  ulcer  is 
located  at  a  point  where  peristalsis  commonly 
is  visible  a  noticeable  absence  appears  in  the 
ulcer  area.  Anti-peristalsis  is  occasionally 
noted  with  gastric  ulcer,  and  while  it  is  not 
necessarily  indicative  of  ulcer,  it  generally  de- 
notes the  existence  of  organic  disease  either  in 
the  stomach  or  duodenum,  with  or  without 
obstruction. 

Carcinomatous  ulcer.— The  roentgenologic 
signs  of  ulcer  differ  so  much  from  those  of 
carcinoma  in  the  larger  number  of  cases  that 
differentiation  requires  no  effort.  A  callous 
ulcer  with  a  niche,  or  a  perforated  ulcer  with 
pocket  formation,  has  no  roentgenologic  re- 
semblance whatever  to  a  well-developed  car- 
cinoma. Usually  ulcers  project  from  the  gas- 
tric contour,  while  in  carcinoma  the  growth 
with  its  resultant  irregularity  extends  into  the 
gastric  lumen.  Between  the  typical  ulcer  and 
the  typical  carcinoma  there  is  a  small  per- 
centage of  cases  in  which  the  roentgenologic 
differentiation  is  impossible. 

DUODENAL  ULCER 

He  state*  that  the  roentgenoligic  indications 


of  duodenal  ulcer  may  be  classified  as  follows: 

1.  Direct  signs. 

a.  Deformity  of  the  duodenal  bulb. 

b.  Duodenal  diverticulum. 

2.  Indirect  signs  (diagnostic). 

a.  Gastric  hyperperistalsis. 

b.  Gastric  retention  from  the  six-hour 
meal  (the  combination  of  hyperperis- 
talsis with  gastric  retention  and  a 
normal  gastric  outline  is  diagnostic  of 
duodenal  ulcer  with  obstruction.) 

He  enumerates  deformities  more  or  less 
characteristic  of  duodenal  ulcer  as  follows : 

1.  General  distortion  with  the  entire  contour 
of  the  bulb  deformed.  This  distortion  is  largely 
due  to  spasm,  which  is  practically  always  per- 
sistent and  unvarying. 

2.  The  niche  type  in  which  the  excavation 
of  the  ulcer  is  seen  projecting  from  the  bulb. 
This  type  is  rare. 

3.  The  incisura  type  of  deformity,  either 
single  or  bilateral.  The  incisura  occurs  in  the 
plane  of  the  ulcer,  and  may  be  the  sole  abnor- 
mality of  contour  observed.  Unusually  narrow 
but  of  variable  depth,  persistent  and  perman- 
ent as  to  situation. 

4.  The  diminutive  bulb.  This  is  represented 
by  a  small,  compact  mass  of  barium  in  the 
cap.  It  is  usually  produced  by  an  ulcer  sten- 
osing  the  duodenum,  so  that  only  the  proximal 
portion  of  the  bulb  is  filled. 

5.  The  accessory  pocket.  This  results  from 
a  perforated  ulcer  which  has  invaded  tissue 
outside  the  duodenttm. 

6.  The  diverticulum.  A  diverticulum  in  the 
first  part  of  the  duodenum  is  relatively  un- 
common. It  is  found  near  the  pylorus,  and  its 
relationship  with  duodenal  ulcer  and  scars 
seems  well  established. 

Cases  without  ulcer  are  seen  in  which  the 
bulb  fails  to  show  a  normal  contour  simply  be- 
cause of  incomplete  filling.  This  is  likely  to 
happen  in  cases  in  which  the  duodenum  is 
large,  but  the  deception  is  evidenced  by  the 
varying  aspect  of  the  deformity. 

In  an  overwhelming  preponderance  of  cases 
a  constant  deformity  means  duodenal  ulcer. 
Such  deformity  is  not  absolutely  diagnostic, 
since  distortion  of  the  duodenal  shadow  may 
result,  though  rarely,  from  an  adhesion-pro- 
ducing process  in  the  right  upper  abdominal 
quadrant,  or  possibly  from  reflex  spasm  set  up 
by  lesions  outside  the  duodenum. 
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Indirect  signs.  Hyperperistalsis.  Hyperpcri- 
stalsis  consists  of  three  or  more  waves  running 
along  the  stomach  at  one  time.  It  is  seen  in  a 
large  proportion  of  cases  and  is  most  exag- 
gerated in  the  obstructive  cases,  but  it  occurs 
also  when  there  is  no  obstruction.  A  character- 
istic feature  is  the  regular  succession  and  sym- 
metrical correspondence  of  the  waves  on  both 
curvatures.  A  mere  exaggeration  of  wave 
depth  should  not  be  confounded  with  hyper- 
peristalsis, since  an  essential  feature  of  the 
latter  is  an  increase  in  the  number  of  waves, 
although  they  may  also  show  unusual  vigor. 
Hyperperistalsis  is  often  intermittent  in  char- 
acter, periods  of  activity  alternating  with 
periods  of  rest.  Of  course  the  phenomenon  of 
hyperperistalsis  is  not  limited  to  duodenal  ul- 
cer, for  it  may  accompany  disease  of  the  gall 
bladder  or  appendix  or  be  seen  normally  in 
the  hypertonic  stomach.  Obstructing  pyloric 
and  prepyloric  lesions  are  sometimes  attended 
by  hyperperistalsis,  but  in  such  cases  the  waves 
are  rarely  uniform  in  depth  and  sequence,  and 
they  are  chiefly  on  the  greater  curvature.  Oc- 
casionally, however,  this  variety  of  peristaltic 
exaggeration  accompanies  a  perforated  duo- 
denal ulcer. 

A  logical  result  of  hypertonus  and  hyper- 
istalsis  is  hypermotility,  provided  no  marked 
obstruction  has  been  produced  by  the  ulcer. 
Generally  speaking,  the  initial  clearance  in 
cases  of  duodenal  ulcer  may  vary  from  a  slight 
increase  to  a  profuse  flow  or  it  may  be  abnor- 
mally scant  with  obstruction,  and  the  moderate 
intermittent  outflow  of  normal  conditions  may 
be  absent.  Hypermotility  is  not  peculiar  to 
duodenal  ulcer,  for  it  is  a  common  effect  of 
gastric  cancer,  achylia,  and  the  diarrheas.  On 
the  other  hand,  about  25  per  cent  of  the  duo- 
denal ulcers  are  sufficiently  obstructive  to  pro- 
duce a  six-hour  retention  in  the  stomach.  If 
in  addition  to  the  gastric  retention  there  is  a 
typical  gastric  hyperperistalsis,  the  diagnosis 
of  a  duodenal  ulcer  by  ^r-ray  is  quite  as  certain 
as  a  diagnosis  on  any  otfier  evidence  that  can 
be  obtained. 

Clagett,  a.  V.  The  Treatment  of  Goiter  with 
Radium.  (Illinois  M.  /.,  xxxviii,  No.  4,  p. 
318.,  October,  1920.) 

In  the  author's  opinion,  the  toxic  and 
Graves'  disease  forms  plus  the  malignant  and 
parenchymatous  types  are  tthe  only  varieties 


where  radium  would  be  beneficial,  though  ex- 
perimental work  may  show  it  applicable  to  a 
few  of  the  other  forms. 

He  has  treated  to  date  47  cases  of  exoph- 
thalmic goiter  with  radium,  the  patients'  ages 
ranging  from  16  to  74  years.  Of  these  cases 
six  had  already  been  operated  on  with  recur- 
rence of  symptoms  as  bad  or  worse  than  be- 
fore. Seventeen  cases  were  declined  as  oper- 
able risks.  Eight  cases  had  to  be  rayed  the 
second  time  as  the  dosage  was  inadequate  and 
while  the  patients  improved,  the  first  raying 
did  not  give  satisfactory  results.  Two  cases 
with  very  bad  broken  compensation  of  the 
heart  have  died  since  treatment  from  acute 
dilatation,  one  three  months  after  treatment, 
the  other  five  and  one-half  months,  though  in 
both  these  cases  the  pulse  had  showed  an  aver- 
age reduction  of  thirty  beats  and  the  nervous 
symptoms  were  remarkably  reduced.  In  one 
case  out  of  five  there  has  been  no  reduction  of 
the  goiter.  The  circumference  of  the  neck  has 
diminished  from  ij4  of  an  inch  to  3J4  inches 
in  the  others.  One  woman's  goiter  did  not  de- 
crease imtil  thirteen  months  had  elapsed  and 
then  suddenly  went  down  1^  inches  in  less 
than  two  months. 

The  exophthalmos  has  been  usually  the  last 
symptom  to  disappear  and  has  remained  in  five 
of  the  cases.  The  pulse  beat  has  been  reduced 
twenty  to  fifty  beats.  Nervous  symptoms  and 
tremors  have  disappeared  entirely  and  the  pa- 
tients gained  in  weight  and  general  well  being. 
There  has  been  symptomatic  cure  in  all  of  the 
cases  treated  with  the  exceptions  noted. 

The  author  believes  radium  should  be  given 
a  trial  in  exophthahnic  goiter.  Surgery  had 
not  been  necessary  in  a  single  one  of  the  forty- 
seven  cases,  some  of  them  extending  back 
nearly  three  years. 

Spencer,  Hunter  B.  Roentgen  Therapy. 
(Charlotte  M.  /.,  Vol.  Ixxxi,  No.  6,  p.  225, 
June,  1920.) 

• 

The  results  to  be  obtained  in  roentgen  ther- 
apy are  in  large  measure  dependent  upon  a 
careful  application  of  the  following  principles  : 

1.  Correct  diagnosis  and  knowledjg^e  of  the 
existing  pathologic  process.  • 

2.  Proper  selection  of  cases  and  recognition 
by  the  roentgenologist  of  the  scope  and  limita- 
tions of  this  agent. 
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3.  Knowledge  and  experience  necessary  for 
the  proper  administration. 

4.  Co-operation  of  the  patient  and  the  fam- 
ily physician  referring  the  case. 

Indications  for  treatment  by  the  roentgen 
ray  are — ^well  advanced  anemia,  organic  heart 
disease,  diabetes  mellitus,  chronic  nephritis, 
lung  disease  and  goiter  with  heart  symptoms, 
all  patients  beyond  forty  in  whom  there  is  no 
contra-indication.  Young  women  in  whom  it 
would  be  necessary  to  do  a  hysterectomy  in 
order  to  remove  the  growth. 

Contra-Indications. — ^Where  there  are  small 
pedunculated  tumors,  in  young  women  healthy 
otherwise,  which  can  be  excised  without  de- 
stroying the  reproductive  powers  of  the  pa- 
tient. When  timiors  are  complicated  by  malig- 
nant degeneration  or  are  beginning  to  become 
necrotic.  When  associated  with  disease  of  the 
adnexa,  or  when  the  patient's  condition  is  such 
that  the  danger  of  an  operation  is  less  than 
that  of  a  delay  of  six  or  eight  weeks  which 
would  be  necessary  to  obtain  results. 

The  experience  of  the  writer  and  that  of 
other  roentgenologists  would  suggest  the  fol- 
lowing conclusions : 

Deep  roentgen  therapy  stops  the  hemorrhage 
caused  by  uterine  fibroids  which  is  followed  by 
a  gradual  disappearance  of  the  ttunor. 

The  treatment  of  metropathic  hemorrhage  is 
practically  always  successful. 

Uterine  hemorrhage  occurring  at  or  near 
menopause,  when  not  due  to  malignancy,  will 
usually  disappear  quickly. 

Roentgen  therapy  is  a  most  valuable  aid  to 
the  gynecologist. 

RiNEHART,  D.  A.  Evidence  of  Gastrointestinal 
Disease  as  Revealed  by  Roentgenological 
Examination  of  the  Digestive  Tract.  (/. 
Arkansas  Med.  Soc,  Vol.  xvii.  No.  5,  p.  107, 
October,  1920.) 

Roentgenological  examination  as  a  means  of 
diagnosing  diseases  of  the  gastrointestinal  tract 
has  a  distinct  field  of  usefulness.  There  is  no 
other  procedure  that  permits  as  close  and  care- 
ful observation.  It  must  be  emphasized,  how- 
ever, that  only  those  conditions  which  produce 
permanent  change  in  the  stomach  or  intestine 
can  positively  be  detected  by  its  use.  Gastric 
and  duodenal  ulcer,  and  gastric  cancer  are  the 
affections  of  the  stomach  most  readily  diag- 
nosed by  roentgenological  examination.  The 


reliability  of  the  conclusions  depends  on  the 
carefulness  with  which  the  examination  is 
made. 

Frequently  the  evidence  will  be  sufficient 
for  the  roentgenologist  to  make  a  positive 
statement ;  again,  the  findings  may  be  sugges- 
tive but  not  diagnostic.  In  the  latter  instance 
he  can  say  that  pathology  exists  at  such  a  place 
or  he  can  give  his  opinion  of  the  cause  of  the 
trouble  with  the  reasons  for  his  belief.  In  this 
instance  his  diagnosis  should  be  accepted  as 
merely  an  expression  of  his  opinion. 

Marty,  L.  A.  The  Modem  Treatment  of 
Malignancies.  (/.  Mo,  M,  Assn,,  Vol.  xvii. 
No.  7,  p.  271,  July,  1920.) 

In  the  year  1918  there  were  over  65,000 
deaths  in  the  United  States  from  cancer.  Put 
the  life  of  a  cancer  patient  at  three  years  and 
you  have  a  total  of  about  200,000  people  suffer- 
ing at  all  times  from  this  disgusting  and  pain- 
ful condition.  Are  we  doing  our  best  for 
these  cases,  or  are  we  in  a  hopeless  state  of 
mind,  feeling  that  there  is  no  cure?  The  best 
treatment  for  this  class  of  cases  consists  of 
thorough  raying  before  operation,  careful  sur- 
gery, followed  immediately  by  thorough  ray- 
ing, and  this  continued  over  several  months. 

Treatment  by  the  ray  is  always  in  order, 
even  in  the  completely  hopeless  cases,  as  much 
suffering  is  relieved,  toxemia  lessened,  and  the 
patient  made  more  bearable  to  those  about  him. 

Krupp,  D.  D.  The  X-Ray.As  an  Essential 
Guide  for  Producing  Artificial  Pneumo- 
thorax in  Advanced  Cases  of  Pulmonary 
Tuberculosis.  (iV.  York  M.  J.,  October  30, 
1920,  p.  670.) 

In  advanced  cases  of  pulmonary  tuberculo- 
sis, the  almost  constant  harassing  cough  and 
frequent  hemorrhages  are  the  most  difficult 
symptoms  to  treat. 

With  the  production  of  an  artificial  pneimio- 
thorax,  the  affected  lung  is  collapsed  and  the 
annoying  symptoms  are  more  or  less  perman- 
ently relieved,  certlinly  to  a  more  marked  ex- 
tent than  by  the  use  of  narcotics,  and  without 
their  depressing  effects.  The  purpose  of  the 
pneumothorax  in  these  cases  is  not  to  produce 
a  cure,  primarily,  but  to  render  thfe  patient's 
life  more  comfortable  and  possibly  increase 
his  chances  for  recovery. 
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In  certain,  seemingly  hopeless  cases,  the 
treatment  iias  caused  an  apparent  arrestment 
of  the  disease  in  three  selected  cases  cited  in 
this  article.  Two  of  the  advanced  cases  became 
ambulatory,  after  the  patients  had  been  bed- 
ridden for  almost  a  year.  They  have  shown  a 
great  amoiuit  of  improvement. 

Before  a  pneumothorax  is  tried  the  jr-ray 
stands  out  as  the  essential  guide  to  the  clini- 
cian. The  fluoroscope  is  part  of  the  guide.  With 
the  bedside  imit,  the  hand  fluoroscope  is  used 
to  great,  ad  vantage.  The  ;r-ray  plates  give  the 
pathological  findings  as  a  permanent  record, 
while  the  fluoroscope  gives  a  clue  as  to  the  mo- 
bility of  the  chest  and  the  excursion  of  the 
diaphragm  of  the  affected  side. 

The  following  points  were  studied  before 
pneumothorax  was  produced :  ( i )  The  extent 
of  the  pathology,  especially  as  to  cavities.  (2) 
Will  the  opposite  limg  be  able  to  furnish  suf- 
ficient pulmonary  tissue  after  the  affected  lung 
has  been  collapsed  in  front  throwing  additional 
risk  to  the  patient?  (3)  Pleurisy  and  ad- 
hesions. 

Curtis,  Arthur  H.  Radium  Treatment  in 
Gynecology.  (Wisconsin  M.  /.,  Vol.  xix,  No. 
4,  p.  172,  September,  1920.) 

The  author  h^  used  radiimi  for  a  period  of 
five  years.  Each  year  there  has  been  a  relative 
decrease  in  the  percentage  of  major  opera- 
tions, with  a  corresponding  increase  in  the  pro- 
portion of  radium  cases. 

In  the  cases  of  uterine  carcinoma  very  few 
cures  have  been  obtained.  This  is  ascribed  to 
the  fact  that  imtil  very  recently  only  those  with 
bad  prognosis  have  been  reserved  for  exclu- 
sive radium  treatment,  and  then,  post-operative 
radium  therapy  has  not  been  pushed  to  the 
limit.  In  spite  of  these  imfavorable  statistics, 
experience  supplies  an  ever  increasing  evi- 
dence that  radium  is  the  best  palliative  remedy 
at  our  disposal  in  the  management  of  uterine 
cancer  and  may  entirely  supplant  radical  op- 
eration in  the  treatment  of  this  disease. 

Except  in  very  few  instances  of  62  fibroid 
cases  no  attempt  has  been  made  to  avoid  bring- 
ing on  the  menopause.  Treatment  has  consisted 
in  curettage,  with  intrauterine  application  of 
50  millig^ms  for  a  period  of  20  to  24  hours. 

Radium  makes  possible  a  revival  of  treat- 
ment by  myomectomy,  favorable  cases  may 
have  the  larger  timiors  removed,  and  there- 


after go  through  pregnancy  with  the  assui;ance 
that  radium  will  obyiate  the  need  of  a  second 
operation   if   other    fibroids    develop    subse^i 
quently.  . . 

In  81  cases  of  the  menopause  hemorrhage 
was  invariably  controlled.  The  technique  ,was : 
essentially  that  used  for  uterine  fibroids. 

FiscHEL,  E.  The  Use  of  Radium  in  Carcinoma 
of  the  Face,  Jaws  and  Oral  Cavity.  (/.  Mo. 
M.  Assn.,  Vol.  xvii,  No.  7,  p.  267,  July, 
1920.) 

In  the  author's  experience,  radium  can  be 
relied  on  to  heal  carcinomatous  ulcers  of  the 
face.  It  is  the  most  efiicient  method  of  treat- 
ment of  carcinoma  o  fthe  eyelid?  and  has  re- 
placed operative  treatment  of  carcinoma  of  the 
lower  lip  in  a  percentage  of  cases.  Tributory 
glands  should  be  removed  by  open  operation. 

The  initial  dose  of  radium  should  be  the 
maximum  one  deemed  necessary  for  -the  com- 
plete destruction  of  the  carcinoma. 

The  persistent  use  of  radiation  after  dem- 
onstrated failure  of  the  growth  to  respond  fa- 
vorably is  to  be  condemned. 

Radium  has  limited  use  in  carcinoma  of  the 
jaws  and  buccal  cavity. 

As  an  adjtmct  to  surgery,  radium  is  of  great 
value,  as  its  small  bulk,  diffuse  and  powerful 
action  permit  it  to  be  implanted  in  small  cav- 
ities otherwise  inaccessible  to  any  method  of 
approach. 

ScHMiTZ,  Henry  (Chicago).  The  Indications 
for  Radium  Therapy  in  Surgical  Conditions 
of  the  Pelvic  Organs.   (Wisconsin  M,  J., 

'    Vol.  xix,  No.  4,  p.  157.,  September,  1920.) 

The  biological  reaction  of  cancer  cells  to 
radiation  offers  the  best  evidence  of  the  thera- 
peutic and  curative  efficacy  of  the  gamma  rays 
of  radium  and  the  hard  roentgen  rays.  The 
efficacy  of  the  treatment  must  be  based  on  the 
demonstrable  reduction  in  the  size  of  the  tu- 
mor and  not  on  the  local  changes  and  improve- 
ment in  the  subjective  condition  of  the  patient. 

Considering  that  surgery  can  remove  car- 
cinoma tissue  but  not  change  the  proliferative 
activity  of  the  cancer  cell  and  that  radiiun  and 
roentgen  rays  will  arrest  the  active  mitotic 
power  of  cancer  cells  but  cannot  remove  them, 
it  is  obvious  that  in  the  treatment  of  cancer 
disease  we  must  resort  to  the  combined  method 
of  surgery  and  ray  therapy  provided  the  case 
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in  question  is  a  clearly  operable  one.  In' border- 
line and  clearly  inoperable  primary  and  recur- 
rent carcinomata  we  must  confine  the  treat- 
ment solely  to  ray  therapy. 

The  auUior .  reports  the  clinical  results  ob- 
served in  265  cases.  Subtracting  21  clearly 
operable  cases,  tfiere  are  left  244  that  formerly 
would  have  been  considered  absolutely  hope- 
less. Thirty-two  of  the  244  cases  have  sur- 
vived a  period  of  two  or  more  3rears,  during 
which  time  they  enjoyed  perfect  health  and 
working  capacity.  Eleven  of  these  have  suc- 
cumbed and  21  are  alive. 

GiFFiN,  C  E.  Artificial  Menopause  Induced  by 
the  X-Ray.  (^Colorado  Med.,  Vol  17,  No.  4, 
p.  84,  April,  1920-) 

This  report  is  based  on  thirty  consecutive 
cases  selected  for  jr-ray  treatment  between  the 
year  1914  and  1920.  Excessive  menstrual  flow 
constituted  the  chief  indication  for  treatment 
in  thirteen  cases  of  this  series.  Many  of  them 
were  cases  of  menorrhagia  of  the  early  meno- 
pause. Of  these  thirteen  complete  arrest  of 
hemorrhage  and  complete  suppression  of 
menses  were  attained  in  each  instance. 

In  five  cases  the  reduction  of  definite 
fibroids  was  the  chief  indication  for  treatment. 

Combined  indications  of  menorrhagia  and 
palpable  fibroids  were  frequently  encountered. 
There  were  six  such  cases  in  this  group,  mak- 
ing a  total  of  eleven  in  which  fibroids  were  a 
factor.  Of  these  eleven,  symptomatic  cure  was 
attained  in  each  instance  but  three. 

Recurrence  of  flow  following  primary  dis- 
charge from  treatment  occurred  in  four  in- 
stances. 

Twenty-one  of  the  thirty  manifested  before 
the  completion  of  treatment  more  or  less  S)mip- 
tomatology  suggestive  of  the  menopause.  In 
two  of  these  cases  the  S)miptoms  warranted  the 
use  of  ovarian  extract. 


As  to  technique :  The  first  dose  is  adminis- 
tered in  halves  with  oat  week  interval^  be- 
yond that  the  patient  is  given  the  full  dose  at 
one  sitting  and  that  is  rqieated  every  three 
wedcs  until  (me  period  is  definitely  ipissed.  In 
the  fibroid  cases  treatment  is  continued  with  a 
four  wedcs  interval  until  the  desired  result  is 
obtained  Only  two  areas  are  exposed,  one 
anterior  just  above  the  pubes  and  the  other 
posterior  over  the  sacrum.  The. treatment  cone 
is  six  inches  in  diameter  and  is  provided  with 
a  three  and  one-half  mm.  aluminum  filter  with 
a  wooden  compression  surface  on.  the  opposite 
end.  A  supplementary  filter  of  one  and  one- 
half  mm.  is  always  added  in  treatment  of  this 
class  of  cases.  The  exposure  time  is  sixteen 
minutes  in  the  anterior  and  sixteen  in  the  pos- 
terior position,  ynth  a  spark  gap  of  seven  and 
a  half  inches  with  five  itna.  going  throu^^  the 
tube.  The  skin-focus  distance  is  always  nine 
inches. 

Age  is  the  essential  factor  in  detennining  the 
number  of  exposures  required  for  menstrual 
suppression.  Anatomical  conformation  is  the 
other  factor.  When  these  are  known  it  is  sur- 
prising how  accurately  one  can  estimate  the 
probable  total  time  under  treatment.  Ages 
ranged  from  twenty-eight  to  fifty-fotu"  in  this 
series.  The  fewest  nuipber  of  treatments  given 
was  three,  in  one  of  the  cases  close  to  the  time 
for  the  natural  menopause.  The  greatest  num- 
ber was  thirteen,  in  one  of  the  yoimger  of  the 
series.  The  average  time  under  treatment  was 
twenty-one  weeks. 

In  conclusion  the  author  emphasizes  that 
careful  history,  examination  and  care  in  selec- 
tion can  define  a  large  group  of  pelvic  cases 
which  are  better  treated  by  the  ^-ray  than  by 
any  other  means  available.  On  the  odier  hand, 
vrithout  the  greatest  of  care,  the  jr-ray  may 
easily  inflict  upon  the  patient  irreparable  dis- 
aster. 
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Victor 
Combination  Stereo  Plate  Shifter 

Vcrdcal-Horlxontal 

t.  ConibinM  two  apparatus  in  one — can  be  used  for 
either  vertical  or  horiaontal  stcTcoscopy.  Here- 
tofore  two  apparatus  had  to  be  installeo  for  this 
range.  This  new  apparatus,  therefore,  conserves 
space. 

2.  Two  sizes  of  ptatta  can  be  used — the  carrying 
frame  accommodates  both  sizes  of  cassettes, 
14x  17"  and  11  X  14".  This  reduces  plate  cost 
in  many  Instances. 

3.  Plates  can  be  placed  either  on  their  long  or  short 
side,  as  preferred. 

4.  To  change  from  vertical  to  horizcntal  stereoscc^iy, 
and  vice  versa,  turn  the  entire  place  shifting 
mechanism  on  its  pivot  to  stopping  point  and 
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any firushed  veneered  front  panel. 

6.  Ingectious  mechanical  arrangement  for  shifting  of 
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7.  Plates  are  shifted  into  position  automatically  by 
simply  pulling  the  cord — a  free  and  easy  move- 
ment controlled  by  regulated  air  pressure. 

8.  Only  A"  between  patient  and  cassette — this 
distance  factor  is  important,  especially  in  stere- 
oscopic viewing  of  apices. 

9.  The  "last  word"  in  specialized  apparatus  for 
stereo-radiography — the  result  of  lorjg  and  close 
study  of  the  requirements. 

10.  Tliis  apparatus  bears  the  Victor  Trade  Mark, 
which  speaks  for  itself  as  regards  quality  of  ma- 
terials and  workmanship. 
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I  Kelley-Koett,  5  K  W,  220  v.  D  C        -        -        -        450.00 

I  Waite  ^  Bartlett,  lO  K  W,  220  v.  60  cycles  with 

Coolidge  equipment         ^         ^         ^         ^         ^       450.00 

I  Scheidel  Western,  late  type  10  K  W  and  Coolidge 
transformer  and  control,  with  Scheidel  Vertical 
fluoroscope         ^         .         .         ^         ^        ^         900.00 

I  Scheidel  Western  open  core,  double  motor  220  v.  60 

cycles  or  220  v.  D  C  ^  ^  "  ^  300.00 

I  Waite  6^  Bartlett,  Army  Bedside  for  no  v.  D  C  or 

no  V.  A.  C.  (new  complete)         ^         .         ^  710.00 

2 — No.  5  treatment  stands,  KelleyKoett,  each         ^  85.00 

I  Waite  ^  Bartlett,  no  v.  A  C,  10  K  W  transformer  450.00 

I  Victor  Wantz,  220  v.  D  C,  2  K  W          ^          -  250.00 

I  Waite  6?  Bartlett  vertical  fluoroscope  and  screen,  new  275.00 

FOR  SALE  BY 

K.  ^  B.  ELECTRICAL  EQUIPMENT  CO. 

INCORPORATED 

347  Second  Avenue,  New  York,  N.  Y. 

( KELLEY'KOETT  MFG.  COMPANY,  Inc. 
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( GENERAL  ELECTRIC  COMPANY 
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SUPERIOR" 


INTENSIFYING  SCREEN 

{The  screen  with  a  replacement  value} 
JUST  WHAT  ITS  NAME  IMPLIES 

A  fast  grainless  flexible  screen  with  hard  smooth  surface  which 
will  not  absorb  dirt  and  can  be  scoured  with  soap  and  water ;  and  ' 
which,  if  scratched  or  worn  out,  can  he  replaced  at  a  fraction  of 
its  cost. 


Mounted  in  your  own,  or  in  new  cassettes. 


Single  for  plates. 
Costs  no  more  than  others. 


Double  for  films. 
Lasts  much  longer. 


Consult  your  dealer,  or  order  direct  if  he  cannot  supply  you. 


Address 


W.  A.  WILSON,  Secretary 
1737  Oliver  Building 

Pittsburgh,  Pa. 
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Use  X^OGRAPH  Goods— 
they  ma}^  correct  diagnosis  more  certain 


X-OGRAPH  DENTAL  FILM- 
PACKETS,  the  extremely  thin, 
impressionable  metal'backed 
packet,  possessing  every  desirable 
convenience,  as  Awell  as  quality. 
Its  bright  metallic  appearance 
will  appeal  to  your  patients  like 
a  sanitary  surgical  instrument. 


X-OGRAPH  SAFETY  BOXES  for  ' 
holding  a  supply  of  dental  film  pack- 
ets within  convenient  reach  of  your 
x-ray  tube;  no  seams  or  joints  of  any 
kind,  absolute  protection  from  x-rays 
of  extreme  penetration;  will  save  you 
many  extra  steps  in  the  course  of  a  . 
day's  work. 


X-OGRAPH  DEVELOPING  POW- 
DERS will  give  to  your  roentgenograms 
that  clear  brilliant  "kick"  you  have  so 
often  desired — that  definition  which 
s  correct  diagnosis  more  certain. 


X-OGRAPH  FIXING   POWDERS, 

double  strength,  equivalent  to  four 
,  pounds  of  Hypo  per  gallon  of  solution. 
The  old  dependable  chrome  alum  type; 
hardens  the  emulsion  to  an  extreme 
degree — saves  time  and  trouble. 

BUCK  X'OGRAPH  COMPANY 

4485  OLIVE  STREET  ST.  LOUIS,  MO. 
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THANKS 

to  the  good  will  of  the  readeis  of  THE  AMERICAN 

Journal  of  Roentgenology  my  supply  of  die 

U.  S.  Government  suiplus  stock  of 

SEED  X-RAY  PLATES 
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F.  O.  B.  Brooklyn,  N.  Y. 

Yoa  need  not  pay  for  the  plates  until  you 
have  used  them  ami  found  them  O.  K. 

Prompt  shipment  while  the  supply  lasts 


CHARLES  BENDER 


805  Eighth  Avenue 


PHONEy  SOUTH  2823 


Brooklyn.  N.  Y. 
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FLUOROSCOPIC    SCREENS 

ARE 

LAGLESS 


WHEN  MAKING  A  RADIOGRAPH  OF  ANY  MOVING  PART  OF 
THE  ANATOMY,  SPEED  IS  NECESSARY  TO  PRODUCE  SHARP 
OUTLINE  AND  STOP  MOVEMENT. 

IT  IS  ALSO  VERY  NECESSARY  TO  HAVE  A  SHARP  OUTLINE 
WHEN   MAKING   A  FLUOROSCOPIC   EXAMINATION. 

SHARP  DETAIL  CANNOT  BE  OBTAINED  IF  YOUR  FLUORO- 
SCOPIC SCREEN    HAS  PHOSPHORESCENT  AFTERGLOW  OR  LAG. 

PATTERSON  FLUOROSCOPIC  SCREENS  ARE  ABSOLUTELY 
LAGLESa  THUS  PERMITTING  DETAILED  EXAMINATION  OF  ALL 
MOVING   PARTS. 

FOR    SALE    BY    YOUR    DEALER 


DRD!i^i|>IC 
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THE   SIGN    OF    QUALITY 


THE  PATTERSON  SCREEN  COMPANY 

TO  WAN  DA,   PENNSYLVANIA.   U.  S.   A. 
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THE  LEONARD  PRIZE  FOR  RESEARCH 

THE  AMERICAN  ROENTGEN  RAY  SOCIETY  WILL  AWARD 
$iocx5.oo  to  the  author  of  the  best  piece  of  original  research  in  the  field  of 
the  x^ray,  radium  or  radioactivity.  The  competition  is  open  to  any  one  living 
in  the  United  States  or  its  possessions,  in  Canada,  Mexico,  Central  or  South 
America,  Cuba  or  other  islands  of  the  Western  Hemisphere.  The  research  matter  must 
be  submitted  in  literary  form  in  the  English  language  not  later  than  July  ist,  1921,  and 
must  never  have  been  published.  Each  paper  must  be  signed  by  motto  and  accompanied 
by  a  sealed  envelope  containing  motto  and  name,  so  that  the  identity  of  the  author  may 
be  disclosed  after  the  award  has  been  made.  In  case  a  demonstration  of  an  invention 
or  method  is  necessary,  the  identity  of  the  author  may  have  to  be  known  before  the 
award  is  decided. 

The  field  of  research  includes  discovery,  invention,  improvement  of  method,  or  in^ 
vestigations  to  prove  or  disprove  any  theory  or  problem,  whether  old  or  new,  which 
has  a  direct  bearing  upon  the  use  of  x-rays,  radium  or  other  radioactive  substances. 

This  competition  is  not  open  to  any  research  involving  a  patent  or  copyright,  and 
the  submission  of  any  research  work  for  this  prii^e  carries  with  it  the  understanding 
that  the  subject  matter  will  remain  open  to  firee  use  for  the  general  good. 

The  committee  reserves  the  right  to  withhold  the  award  if  in  its  judgment  no  piece 
of  research  offered  possesses  sufficient  merit.  It  also  reserves  the  right  to  divide  the 
award  if  two  papers  are  judged  to  be  of  equal  merit.  A  certificate  of  honorable  mention 
will  be  given  to  the  author  of  meritorious  research  which  has  been  submitted  but 
which  has  not  received  the  prize. 

Papers,  records  or  ipaterial  are  received  in  this  competition  only  with  the  under^ 
standing  and  agreement  that  any  work  receiving  award  or  honorable  mention  may  be 
published  in  The  American  Journal  of  Roentgenology  at  the  discretion  of  the  research 
committee.  All  expenses  of  publication  will  be  borne  by  the  Journal.  Papers  not  p\i\y 
lished  will  be  returned  to  the  authors. 

The  piece  of  original  research  receiving  award  must  be  presented  before  The  American 
Roentgen  Ray  Society  at  its  next  Annual  Meeting,  September,  192 1. 

This  pn2;e  is  offered  in  an  altruistic  spirit  for  the  promotion  of  usefiil  research,  with 
the  approval  of  the  National  Research  Council.  It  commemorates  the  name  of  a 
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COMMITTEE 
A.  W.  Cranb,  M.D.,  Chairman     P.  M.  Hickey,  M.D.     Henry  K.  Pancoast,  M.D. 

420  South  Rose  Street  '  32  Adams  Ave.  W.  University  Hospital 

Kalamazoo,  Michigan  Detroit,  Michigan  Philadelphia,  Pa. 

Communications  may  be  opened  with  any  member  of  the  committee. 


XX  THE  AMERICAN  JOURNAL  OF  ROENTGENOLOGY 


PNEUMOPERITONEUM 


BY 

DR.  ARTHUR  STEIN  6?  DR.  WILLIAM  H.  STEWART 

NEW  YORK  CITY 


The  illustrated  monograph  on  "Pneumoperitoneum^  now 
in  preparation,  will  contain  a  complete  historical  review  of  the 
evolution  of  the  new  diagnostic  method  of  air  or  gas  inflation  of 
the  abdominal  cavity,  in  combination  with  Roentgen  examina'' 
tion.  The  authors,  who  after  a  careful  study  of  its  merits  intro^ 
duced  this  procedure  in  America,  give  a  full  description  of  their 
own  technique  and  contribute  a  series  of  excellent  Roentgeno^ 
grams  obtained  by  its  employment.  The  new  methpd,  which  is 
shown  to  be  safe  and  painless  when  properly  employed,  is  fully 
described,  consisting  of  inflation  of  the  abdomen  with  a  mixture 
of  different  gases,  a  modification  which  will  make  it  an  office  pro'' 
cedure  and  obviate  the  necessity  for  deflation  after  the  Roentgen 
examination  has  been  completed.  The  text  is  enriched  by  actual 
Roentgenograms  of  various  abdominal  organs  in  which  all  details 
of  the  plate  are  preserved,  permitting  a  better  interpretation  of 
abdominal  pathology,  so  that  the  progressive  physician  will  find 
in  this  monograph  not  only  a  valuable  source  of  information,  but 
a  practical  adjuvant  in  the  solution  of  diagnostic  problems  not 
amenable  to  any  of  the  older  methods  of  examination. 
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ANKOUHCIHG  r  / 

THE  FORM  AND  FUNCTIONS  OF 
THE  CENTRAL  NERVOUS  SYSTEM 

An  Introduction  to  the  Study  of  J^ervous  Diseases 

By  FREDERICK  TILNEY,  M.D.  and  HENRY  AL50P  RILEY,  MD. 

ftof.  of  Nemoioy ,  CohmAMi  Unnr^  Atttnding  NwirobgM^  Anoditehi  Nauralo»,GoliiffibM  Univ^Anoaite  Attoidiiv 

Pkobytcrian  Hospital,  and  N.  Y.  Neurolqgiual  Insdnin^  Neutologjit,  N.  Y.  NourolbgicU  Insdtuta;  Asttn^n 

GvMilcmg  Nauolog^,  RooMvdt  Ho^iittl,  N.  Y.  ni)Piickn,N«iralagiod  Dapc^  V«na«bikX3ink^N.  Y. 

With  d  Pareward  by  GEORGE  a  tlUNtlNGTON,  M.D.,  Ptof.  pf  Anatomy,  Columbia  Univenity 

IThas  been  weU  stated  **thatt»  obtain  the  material  in  this  book  from  ot^ 
require  the  stu(ly  of  an  entire  Ubrary/" 

In  this  book  are  summed  up  for  the  first  time  the  teachings  of  such  great  masters  of 
neurolqgy  as  Dejerine,  Ramon  y  Cajal,  Van  Gehuchten,  Bechterew,  Head,  Gaskdl,  etc 
All  their  work  has  been  correlated,  verified,  and  thereto  has  been  addai  the  original  work 
done  by  Dr.  Frederick  Tilney,  Professor  of  Neurology  at  Colimibia  University. 

This  is  not  a  cut^and^dried  treatise  on  anatomy  and  physiology,  but,  as  the  authors  so 
well  state  in  their  Pre&ce:  *This  work  is  designed  to  fill  the  gap  Ix^ween  morphology  and 
the  practical  requirements  of  clinical  medicine.  It  aims  to  visual  die  living  nervous  system; 
to  make  accessible  an  appreciation  of  its  vital  relation  to  the  functions  woich  go  to  make 
up  life  as  well  as  the  detects  in  these  relations  which  result  in  disesise.^ 

A  new  book  with  a  new  conception  of  teaching  is  here  otkred  to  the  profession — a 
work  that  it  is  Mt  marks  a  new  epoch  in  medical  Uterature  and  in  the  teacmng  of  Neu^ 
rology.  Completeness, thoroughness,8cholarlines8,  and  practicability-Hihe  essential  virtues  of 
^  mriical  book,  are  here  comtoned  as  they  not  often  are  in  one  volimie  confined toonesubject 

SYNOPSIS  OF  CONTENTS 

THE  CEryntAL  nervous  SVS'l  fcM,  Itt  ImpowiDOi  aad  ffmliirinnil  Stgnifinwmii  H  rfiriniM^  'Umfkn  A|nwainiifr  ami  Amfi 

Spufiaaoe^i^  pp ;  EMBRYOLOGICAL  DEVELOPMENT  «mr,Ii>inaalSciuaiici^Hiitologf  andEmlMy^^ 

OFTHB  CENTRAL  NERVOUS  SYSTEM,  37  pp;  THE  .S^ifennns  Th*  Pdndpal Caccbdbc  ^kikImmm  and  Its  Varia- 

UNIT  OF  STRUCTURE  OFTHE  NERVOUS  SYSTEM,  tfaiia»  79  PW  THE  MIDBRAIN,  G««aiafnificM»,Aoaiomjf 

Th•NcE«»GaaorNMM<M,2ap^;THEINTBGRATIONOP  »*^^ 


THENEURONESTOFQRMTHENERVOUSSYSTEM,  "«*  PWndpd  Syndionai,  64  pm  THE  INTERBRAIN,  Th« 

Ilia  Neim»e  Thaocy,  24  pp.;  EXPOSURE  AND  INVESfl-  GojMiapttficaoca;  Anatomy  and  Bial^^ 

GATIONOPTHESPINALGbRDINSITU.,iopp.;THB  !12i™!SaRi';™^ 

SPINAL OORD,IiaGn«lChafaci«andAnatt»ir,BaGof«t^  THE  ^TOBRAIN.Tha  C«AlalHMft|Aa«i;S««&c.Ana^ 

iMaiidafailatk»;HiMologfortiMGocaScgniaM;ThaFiincdiai  TP^  Dwilopma«   MdCoafmmm  MofpboloBP;  Cwrfwl 

WbiBaMacMrmt!>aGocdScpnaot:IttPrindpalSyBdfoini^ij9     TtifT??^^^?^^^^?^  ^^.~^7^r^ 
pp.5RBMOVALOFrHBBRAIN  AND  INVESTIGATION    1^1  dFdKLiS^r^^ 
OFTHBBRAINCASB,.«pp,,THEMEDULLAOBL0N.     SS^lSiJrJgg^g^SSZz. 

yPT'°f'^?^.^^^°''°^.  TTT  y**""  ™  "~!g5  Sanaocy,ViwalandAiidittfrAfca4ThaIJ«bicandIiiMkAf«a; 

5S?SA?SirSL2l!!^A^~^*T^  ThaPWattlftooialandPkafiootaIAf«ai;ThaIn«BaIStnia«» 

PONS  VAROUI,  S^indifanp^  Anatomyand  Bmbcyelotn  !»•  ci^Hnmihanmd^  Vcankultf  SyMam.iJopp. 

Mai  S^Ktof.  i»d  l^ttk^  1^^^  GLOSSARY,  19  PP4  RBFBRENCBS  FOR  SUPPIBMHN. 

araaM«,9opp4THBCERraELLUM,AGaMalVkiroriBi  TARY  READINoTij  PW  INDEX,  44  pp. 

A  Large  Octavo  Volume,  bound  jn  Extra  Buckram,  wrni  1044  pages  and  591 

nOURBS  CONTAINmO  763  ItLUSTlLATIONS^  OF  WHICH  56  ARE  COLORED.  Price,  $  la^ 

PAULB.  HOEBER,  Publisher  -  67^E.y9TH&r.  -  New  York  Oir 

PMidier  of  Annals  ofMedicd  HittoTy;  The  American  Jownd  afRoentfouHoff;  T^curologicol  Bulletin 
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[annals  of  roentgenology,  volume  l] 

MASTOIDS 

ROENfTGEHOLOGICALLT  COHSIDERED 

42  X'RAY  STUDIES  ON  21  PHOTOGRAPHIC  PLATES  AND  ELEVEN  TEXT  ILLUSTRATIONS 

By  FREDERICK  M.  LAW,  M.D. 

Roentgenologist,  Manhattan  Eye,  Ear,  ?iose  and  Throat  Hospital,  ?^.  T. 

The  author,  formerly  an  ear,  nose  and  throat  specialist,  has  devoted  many  years  as 
a  roentgenologist  exclusively  to  head  work.  His  experience  in  roentgenology  of  mastoids 
is  probably  the  largest  in  the  country  and  the  plates  here  published  have  been  selected 
as  among  the  best,  from  an  almost  unlimited  collection. 

Dr.  Law^s  technique  was  adopted  by  the  Department  of  Roentgenology  of  the 
United  States  Army  and  may  be  accepted  as  standard.  The  text  is  a  complete  and  concise 
description  of  the  technique  for  making  mastoid  roentgenograms  and  is  illustrated  with 
half'tones  showing  positions.  The  plates  are  a  series  of  direct  contact  prints,  from  the 
author's  unretouched  8  x  lo  plates.  They  show  the  roentgen  appearance  of  typical 
types  of  the  various  conditions  which  affect  the  mastoid.  With  the  exception  of  two  cases 
in  which  operation  was  not  indicated,  the  operative  findings  are  given. 

Chapter  CONTENTS 

L    Anatomical  Landmarks 

IL     The  Pathological  \Iastoid — General  Considerations 

in.  Plate  Interpretation — Mild  Acute  Mastoiditis,  Acute  Purulent  Mastoiditis,  Severe 
Acute  Purulent  Mastoiditis,  Acute  Purulent  Mastoiditis  with  Abscess  For^ 
mation.  Cholesteatoma,  Sclerosis,  Postoperative  Cases,  Large  Emissary  Vein 

IV.     Technique  of  Mastoid  Examination 

V.     Conditions  Necessary  for  Proper  Exposure  of  the  Plate 

VI.     Development  of  the  Plate 

LIST  OF  PLATES 

I,  Anatomical  Key  Plate;  ii,  Furunculosis  in  the  Auditory  Canal;  iii.  Simple  Acute 
Mastoiditis;  iv,  Simple  Acute  Mastoiditis;  v.  Severe  Mastoiditis  with  Mild  Symptoms; 
VI,  Mastoiditis  with  Bone  Absorption;  vii.  Beginning  Abscess  Formation;  viii,  Asymmet^ 
rical  Mastoids  and  Thin  Cortex;  ix,  Perisineus  Abscess;  x,  Perisineus  Abscess  and  Sck' 
rosis;  xi.  Extensive  Perisineus  Abscess;  xil  Large  Cholesteatoma;  xiii.  Cyst  of  theMas^ 
toid;  XIV,  Diploetic  Type  and  Chronic  Otitis  Media  with  Sclerosis;  xv.  Undeveloped 
Mastoids;  xvi,  Chronic  Otitis  Media;  xvii.  Infantile  Type,  Age  5;  xviii.  Epidural  and 
Perisineus  Abscess;  xix.  Mastoid  Operation  with  Complete  Removal  of  Cells;  xx.  Mastoid 
Operation  with  Incomplete  Removal  of  Cells;  xxi.  Large  Emissary  Vein. 

The  captions  of  these  plates  are  printed  in  English,  French  and  Spanish, 

This  Atlas  offers  to  the  roentgenologist  a  post-graduate  course  in  mastoid  work,  and 
to  the  otologist,  illustrations  of  the  salient  points  to  be  brought  out  in  consultation  with 
the  roentgenologist. 

PRICE  $16.00  NET 


Published  b);  PAUL  B.  HOEBER 

67-69  East  59TH  Street  New  York  City 
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We  give  SERVICE 

X-RAY  PLATES 

X'RAY  FILMS 

X-RAY  ACCESSORIES 

CHEMICALS 

ALL  MAKES  AND  BRANDS  IN  STOCK 

We  offer— 

A  limited  number  of  U.  S.  Government  Sxirplus  Supply  of  Eastman 

DuptrnzED  X'Ray  Films, 

Sizes  5x7    '    8  X  10    '     10  X  11.  Prices  on  application. 

Special  offer  of — 

Mallinkrodt's  Barium  Sulphate  in  original  5  lb.  Boxes. 

X'RAY  FILM  65?  CHEMICAL  CO.,  Inc. 

257  Columbus  Ave.     telephones  |  ^]  columbus      New  York  City 


^«.«dK:«;s^4S?!:.^JS$s^^  i^:;jSir^>; \vi«^^sr -X  .^:^e9i^:;jag^^:4tj$':;^^  ^w^ 
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CENTRAL  X^RAY  PLATES 


100%  SATISFACTION 

QUALITY     :     UNIFORMITY     :    SPEED 
LATITUDE    :    CONTRAST     :    DETAIL 


AN  X'RAY  PLATE  THAT  INSPIRES  CONFIDENCE 
DEPENDABLE  AND  FUNDAMENTALLY  PERFECT 

ASK  TOUR  DEALER  i:0  SUPPLT  TOU 


Central  Dry  Plate  Company 


St.  Louis,  Mo. 


I 
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NO  X-RAY  NECESSARY 

to  determine  why  the  Chicago  Gtezt  W(»stern  Raikoad  has  become  the 
popular  route  to 

ROCHESTER,  MINN. 
The  diagnosisis  simple:  Personal  Attention  givenpatrons.  Great  Western 
representatives  in  Chicago  and  Kansas  City  meet  passei^ers  and  see  them 
safely  aboard  our 

THROUGH  SLEEPING  CARS 
for  Rochester,  when  they  begin  a  Comfortable  trip  which  speedily  ends 
at  the  Great  Western 

DEPOT  IN  THE  HEART  OF  ROCHESTER 
I  will  est^m  it  a  fever  if  you  will  apply  to  me  for  all  preliminary  details 
concerning  the  trip. 


A.  C.  IRONS 

General  Passenger  Agent 


121 S.  MICHIGAN  AVE. 
CHICAGO.  ILLINOIS 


THE  COLUMBIA  DENTAL 
X^RAY  FILM  MOUNT 

hu  an  all  celluloul  taid  which  ii  imertHl'in  an  envelope  made 
of  (ttong,  munth,  good  quality  papn.  No  addidonal  envelope 
i>  requited  (br  £ling  purpoaa. 

The  viewing  aide  of  the  envelope  ii  a  rich,  black  surface 
which  cua  off  the  luiraunding  light,  and  u4iidi  together  with 
the  mat  nufacc  of  the  celluloid  card,  intenufiea  the  detail  and 
the  coDttast  in  the  film. 

On  the  neat,  white  tuHve  of  the  other  nde  of 
the  mount  ■  record  is  made,  with  ink  or  on  typevniter, 
of  the  diaatmeii,  and  of  the  padent'i  name,  case 
tuunber,  date,  «c  White  ink.  £■  not  ivquiied.  On 
mis  aide  of  all  mounii,  including  the  aoriea,  is  a 
ctian  of  the  teeth  fbr  reference  puipoaea. 

There  is  no  diffetence  in  price,  if  there  is  no  differ- 
•nCB  in  siie,  rcgardltM  of  die  number  of  films  the 
mount  holds  tnd  reganlless  of  the  quantity  ym  pur- 
chase under  looo. 

Inprogmsivedenlaloflices  mote  Columbia X-Ray 
Rim  Mounts  are  used  than  all  the  other  mounts 
combined.  They  ate  uacd  by  insdtutiotia  of  naiiooal 
Standing. 

Examine  for  yourself  this  elegant  Moun^  by  writing  for  sample  and  literature. 

Columbia  X-Ray  ^  Electric  Corp.      Austin  Place  6?  E.  144TH  St.,  N.  Y- 
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THE  "PLUROSTAT^ 

ffUoL  T™d.  M.A)     BRITISH   MANUFACTURE     (lUgd.  D«gi.) 


Specially  Designed  Dynamo 
to  Supply  Current  to  Patient 
Independently  of  Main  Sup* 
ply  Driving  Motor. 

Ai  nipplied  la  the  War  Office 


This  NEW  UNIVERSAL  APPARATUS 

provides: — 
GALVANIC  CURRENT 

fat  looic  Medkadon,  Ebctrolytii,  €tc 

FARADIC  CURRENT 

SINUSOIDAL  CURRENT 

GALVANO' SINUSOIDAL  of  Miliary  Hcxpmdi  and  Coo- 

CURRENT  vLaaat  Campa  througliout  tha 

CAUTERY,  UGHT  "™^" 

MOTOR  POWER  MANUFACTURED 

ibc  dRTing  Vibnton,  Drilla,  Bucia,  THROUGHOUT 

pDKaMHBMHKe  Pvmfm,  «c,  «c  AT  OUR  OWN  FACTORY 

Thii  wpptmu*  a  fuQy  daaoibad  in  our  ElKno-MadicBl  (Saoioaal)  Catalogue,  &ta  on  nqueat. 

The  cox-cavendish  ELECTRICAL  CO.,  Ltd. 

TWYFORD  ABBEY  WORKS.  HARLESDEN,  LONDON,  N.W.  lo. 
West-end  Show  Rooms  iind  Sales  Depot  '  '  t05,  GniAT  PoRTLAMD  Snuffr,  W.  i. 


FOR  THE 
MOST  EXACTING  SERVICE 

Satisiactory  and  dependable 
service  from  X-Ray  equip- 
ment requires  the  definite  de- 
termination of  the  currents 
taken  by  Ae  tube. 


Electrical 
Indicatino  Inbtruments 
because  of  their  accuracy.rc- 
Uability  and  rugged  construc- 
tion are  particuLrly  adapted 
to  the  measurement  of  uiese 
currents  under  all  conditions 
of  hard  service, 

Weston  Electrical 
Instrument  Co. 

160  Weston  Ave. 
Newark,  N.  J. 
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IN  THE  ARMY— 

Electro'therapy  is  bringing  i 
boys  bac}{  to  usefulness 

In  the  big  construction  Hoepitak 
of  the  U.S.Army,FiBCHER  Electro 
therapy  Outfits  are  doing  noble 
work. 

Daily  hundreds  of  injured  lads  arc 
treated.  The  various  modalities, 
each  in  their  separate  application, 
are  helping  to  break  down  adhc 
sions,  looeen  the  stiffened  joints, 
and  build  up  wat'scarred  bodies.  | 

There  may  be  a  U.  S.  Public  Hos' 
pital  near  you.  Investigate ! 


IN  YOUR  OFHCE— 

lectro'therapy  is  indicated  in 
many  every'day  conditions 

Your  office  is  not  complete  with- 
k  out  electro'therapy  apparatus. 
'  During  the  last  few  years  it  has 
proven  to  be  one  of  the  most  up- 
to-date  methods  of  treatment  in 
many  conditions. 

Army  Outfit  Available  ! 
The  outfit  illustrated  here  is  iden- 
tical  with  those  in  use  in  Recon' 
struction  Hospitals.  It  is  available 
to  physicians.  Write  for  the  big 
new  catalog  which  telk  you  all 
about  it — to-day. 


H.  G.  FISCHER  &?  CO.     ^ 

2335  Wabansia  Ave  Chicago,  III. 


In  Answering  Advertisements  please  mention  The  American  Journal  of  Boeutgenolc^. 


ADVERTISING  DEPARTMENT  xxvii 


For 

ELECTROTHERAPEUTIC 

APPARATUS 

SEE  SNOW! 

We  carry  a  foil  line  of  Electric  Light  Bath  Cabinets  and  Bakers,  High  Frequency 
Machines,  Sinusoidal,  Galvanic  and  Faradic  Outfits,  etc. 

We  can  give  you  the  latest  and  best  in  X^ray  equipments  of  any  size  complete 
with  coouDGB  accessories. 

Have  you  seen  the  New  Thompson  Plaster  Dental  and  30  Ma.  Self-Rectifying 
Outfits?  Let  us  demonstrate  them. 

If  you  are  in  the  market  for  any  equipment,  it  will  pay  you  to  write 

THOMAS  B.   SNOW 

212  East  23RD  Street  New  York  City 


Do  YOU  WANT  a  tube  of  high  penetration  and  staple 
vacuum  with  very  little  regulation? 

We  can  supply  you  with  such  a   tube   made  of 
Gundelach  Glass  and  filled  with  a  rare  gas. 

We  repair  all  types  of  Roentgen  Ray  Tubes 


E.  MACHLETT  6P  SON 

153  East  84TH  Street  '        New  York  City 


la  .Aasweriiig  AdvertiMments  pleaae  mention  The  American  Journal  of  Roentgmology. 


THE   AMERICAN  JOURNAL   OF   ROENTGENOLOGY 


"HORLICK'S" 

MALTED  MILK 

Barium  Sulphate 

— the  best  meal  for  gas  .Yo- 
intestinal  diagnosis — 

I^table,  convenient,  fills  every  crcvke, 
holds  salt  in  unifbnn  suspension,  does 
not  irritate  diseased  mucous  membrane, 
and  in  aJl  other  ways  answers  the  re' 

Juirements  of  a  satisfactory  testtneal. 
Woid  imitations. 

Literature  and  samples 
prepaid  on  request 

HORLICK'S   -   Racine,  Wis. 


UNITED  STATES  ARMY 

X-RAY    MANUAL 

PREPARED  UNDER  THE  DIRECTION  OF  THE  SURGEON  GENERAL  OF  THE  ARMY 

The  X'Ray  Manual  is  a  }uindboo\for  Roentgenologists 

The  principal  aim  in  the  preparation  of  this  Manual  has  been  to  femiliarizc 
the  Roentgenolc^t  with  the  apjaratus  with  which  he  works,  and  to  give  him 
additional  instruction  along  any  hne  in  which  he  may  be  deficient. 
"CONTENTS" 
locauzation 
Bones  and  Joint 
Sinus  and  Mastoid 
Teeth  and  Maxillae 
Thoracic  Viscera 


X-Ray  Physics 
laboaatory  experiments 
New  Apparatus 
Standard  Positions 
Fluoroscopy 


Urinary  Tract 
Gastro-Intestinal  Tra^t 
Measurb  op  X-Ray  Djse 
Cutaneous  X-Ray  Thbrapy 
Synoptical  Table  of  Contents 


PAUL  B.   HOEBER,  Publisher 
6'j'6g  East  59  Street  New  York  City 


In  Answering  AdvertiBementB  please  mention  The  American  Joomol  of  Roeinteen<^(^. 


ADVERTISING  DEPARTMENT 


INTENSIFYING  SCREENS 
of  QUALITY 

Fast  '  Grainless  '  Satisfactory 


SEND  FOR  SAMm.E  AND  MtlCKS 
ALSO 

FLUOROSCOPIC  SCREENS 

LEAD  GLASS     -     OAK  FRAMES 

and  FLUORESCENT  CRYSTALS  for  making 

FLUOROSCOPE  SCREENS 


Balch  X'Ray  Screen  Company 
Salem,  Massachusetts 


LARGEST  STOCK 

OF  PLATES  AND  FILMS 

WEST  OF  CHICAGO 

Everything  for  the  Roentgenologist" 


Western  Roentgenologists 
will  find  it  to  their  advantage  to  deal 

with  a 
Western  House 


MAGNUSON  X^RAY  CO. 

Omaha  ^  390  Brandeis  Theatre  Bldg. 
Dei^ver  ^  ^  '  ^  1510  Court  Place 
Des  Moines    ^    ^     561  Seventh  Street 


Wholesale 


Import 


Retail 


OEIiLERFOUE 


(GUARANTEED  GENUINE) 

INTENSIFYING  SCREENS 

GEHLER  FOLIES  - 
have  been  known  to  the  Profession 
for  over  ten  years 

Used  and  insisted  upon  by  the 
oldest  Roentgenologists 

Higher  in  SPEED 

Absolutely  NO  GRAIN 

LONGEST  LIFE 

because  hard  surface 

The  "Superior''  Intensifying  Screen 

for  Plate' work  with  one  Screen, 

or  Double^Screen^'Work  with 

Duplitized  Films 

As\  the  Expert  Roentgenologist. 


Order  from  your  Supply  House, 

or  direct 

from  the  GenerahAgency 

JNO.  V.  DOEHREN  CO. 

208  NO.  WABASH  AVE.  CHICAGO,  U.S.A. 


Everything  for  the  Roentgen  Laboratory 


In  Answermg  Advertisements  please  mention  The  American  Journal  of  Roentgenology. 


XXX 


THE  AMERICAN  JOURNAL  OF   ROENTGENOLOGY 

ffl  E  ^i  i{i  r^ 


BAETJER  AND  WATERS 


INJURIES  AND  DISEASES  OF 
THE  BONES  AND  JOINTS 

THEIR  DIFFERENTIAL  DIAGNOSIS  BY  MEANS  OF  THE  ROENTGEN  RAYS 

While  much  has  been  published  on  roentgenology  in  recent  years, 
the  subject  of  diseases  of  the  bones  and  joints  has  not  been  satisfactorily 
coveted.  A  book  on  this  subject  by  Dr*  Frederick  H.  Baetjer  of  Johns 
Hopkins  University,  and  his  associate  Dr.  Charles  A.  Waters,  will  be 
welcomed  by  the  profession  and  needs  no  further  introduction  than  its 
mere  announcement  by  the  publisher. 

This  book  is  now  in  active  preparation  for  early  publication.  It  will 
be  a  monograph  in  the  truest  sense,  in  that  it  will  give  the  personal  work 
and  viewpoint  of  the  authors.  It  will  cover  the  entire  subject  in  detail 
and  will  be  amply  illustrated. 

Among  the  subjects  covered  will  be :  Principles  of  Roentgen  Diag- 
nosis ;  Normal  Bone  Structure ;  Ephiphyses ;  Fractures ;  Dislocations ;  Os- 
teomyelitis;  Bone  Syphilis;  Ricketts,  Scurvy;  Joint  Infections;  Malignant 
and  Benign  Growths;  Spine;  Paget's  Disease,  Osteomalacia;  Congenital 
Abnormalities,  etc.,  etc. 

In  short,  the  entire  subject  of  roentgen  diagnosis  of  bone  and  joint 
lesions  will  be  thoroughly  treated  and  the  necessary  points  will  be  taken  up 
in  a  manner  well-known  to  those  who  are  acquainted  with  Dr.  Babtjer's 
journal  articles  and  lectures. 

The  reputation  of  the  authors  is  a  sufficient  guarantee  of  the  quality 
of  the  contents.  The  physical  make-up  of  the  book  will  be  in  every  way 
on  a  par  with  the 'high  standard  set  by  the  authors. 

The  phrase  "fills  a  long  felt  want''  has  become  hackneyed,  but  the 
publisher  feels  that  it  was  never  more  applicable  than  in  this  instance. 

Descriptive  circulars  and  table  of  contents  will  be  issued  in  due 
course.  In  the  meantime  orders  will  be  booked  in  the  order  of  their  receipt 
for  delivery  immediately  on  publication. 

Published  by  PAUL  B.  HOEBER 

Publisher  of  The  American  Journal  of  Roentgenology 

67^69  East  59TH  Street  New  York  City 


w  ^^  ^^  ^^ 


vtfwwwwvrww 


In  Axumrering  Adyertisementa  please  mention  The  Amentum  Journal  of  Bo^tgeneiOgy. 


THE  AMERICAN  JOURNAL 
OF  ROENTGENOLOGY^ 

OFFICIAL  ORGAN  OF 
THE  AMERICAN  ROENTGEN  RAY  SOCIETY 

[founded  in   1906  AS  THE  AMERICAN  QUARTERLY  OF  ROENTGENOLOGY} 

Vol.  VIII  (new  series)      February,  1921 No.  2 

CONTENTS  PAGE 

Roenigenographic  Studies  of  Bronchiectasis  and  Lung  Abscess  after  Direct 

/njectiun  of  Bismuth  Mixture  through  the  Bronchoscope      ....       49 

BY  HKNRY  I-  LYNAII,  M.D.,  AND  WILLIAM  II.  STEWART,  M.D. 

Bucky  Diaphragm  Principle  Applied  to  Radiography  of  the  Spine    ....       61 

BY   HOLLiS  E.    POTFER,   M.D. 

Pneumoperitoneum  as  an  Aid  in  the  Differential  Diagnosis  of  Diseases  of  the 

Left  Half  of  the  Abdomen by  a.  f.  tylkh,  m.d.  65 

Use  of  CO3  in  Pneumoperitoneum     ....     by  waltc.k  c.  alvarez,  m.d.  71 

Traumatic  Pncnmocruniuin by  Alfred  s.  doyle,  m.d,  73 

A  Retinometer by  a  Howard  pirie,  m.d.  75 

Intracranial  Caldjicalion by  joiin  t,  murphy,  m.d,  yy 

New  Roenlgenographic  Technique  for  the  Study  of  the  Thyroid      ....  81 

BY  GEORGE  E.   PFAHI.ER,  M.D. 

Editorials  84 

Book  Rei'iews  87 

Translations  and  Abstracts 89 


The  Amerioui  Jounul  of  Roentgenology  is  muncained  by,  and  in  the  intereats  of  The  American 
Roentgen  Ray  Sodeiy,  and  published  monthly  by  Paul  B.  Hoeber,  67-69  East  jpth  Sneel,  New  Yock,  N.  Y. 

Original  anides  are  published  only  with  the  understanding  chat  they  ai«  contributed  exduaively  to  this 
jounul.  ManuHTipti  oBeced  for  publiouion  and  other  correspondence  relating  to  the  editorial  management 
and  books  for  review  should  be  sent  to  Dr.  H.  M.  Imboden,  480  Park  Avenue,  New  York,  N.  Y. 

The  American  Journal  of  Roentgenology  does  not  hold  itself  responsibl ;  for  any  statements  made  or 
opinions  expressed  by  any  contnbutor  in  any  article  published  in  its  columns. 

Communications  tegocding  business  of  The  American  Roentgen  Ray  Sodety,  including  applications  for 
mcmbenhip,  should  be  addressed  to  the  Chairman  of  the  Executive  Committee,  Dr.  Henry  K.  Pancoasi, 
Univenity  Hospital,  Philadelphia,  Peiuisylvania. 

Communications  regarding  subscription,  advertisements,  reprinn,  etc.,  should  b«  addressed  to  the 
PuUishec,  Paul  B.  Hoeber,  67-69  East  jpth  Street,  New  Yoik,  N.  Y. 

The  subscription  price  of  The  Amecican  Journal  of  Roentgenology  is  ^.00  per  year,  in  advance,  in  the 
United  States,  ^.50  in  Canada  and  ^7.00  in  other  foreign  countries.  Current  single  numbers,  ?i.oo.  Price) 
for  back  numbers  will  be  quoted  on  request. 

&iH»duHainil-cluiminn,  Much  j.  igi6,  ucht  Pint  OAa,  New  Ynik.  N.  Y.,  undntlu  An  ofMuiJi  ],  i37«. 
Cojivnahi.  itni.bvPiul  B.  Hi»bR. 


THE    AMERICAN    JOURNAL    OF    ROENTGENOLOGY 


In  Answering  Advertisemento  please  mention  The  American  Journal  of  Roentgenology. 


THE  AMERICAN  JOURNAL 
OF  ROENTGENOLOGY 

Editor,  H.  M.  Imhoden,  M.D.,  J^ew  Tor\ 


VOL.  VIII  (new  series) 


FEBRUARY,  1921 


No.  2 


ROENTGENOGRAPHIC  STUDIES  OF  BRONCHIECTASIS  AND 

LUNG  ABSCESS  AFTER  DIRECT  INJECTION  OF 

BISMUTH  MIXTURE  THROUGH  THE 

BRONCHOSCOPE  * 


By  henry  L.  LYNAH  ,M.D. 

AND 

WILLIAM  H.  STEWART,  M.D. 


NEW   YORK   CITY 


"PN  R.  STEWART'S  first  experience  in 
^^  outlining  the  bronchial  tree  with  bis- 
muth mixture  was  purely  accidental.  In 
October,  191 5,  while  fluoroscoping  an  old 
man  with  an  esophageal  obstruction,  he  ob- 
served some  of  the  bismuth  paste  passing 
from  the  esophagus  directly  into  the  trachea 
through  a  fistulous  opening,  a  portion  of  the 
paste  passing  down  into  the  lower  bronchi.  A 
roentgenogram  was  immediately  taken.  The 
patient  had  three  or  four  coughing  spells, 
bringing  up  particles  of  bismuth  paste,  and 
the  following  day  he  seemed  none  the  worse 
for  his  experience.  The  examination  was 
repeated  about  a  week  later  with  no  ill 
effects. 

Upon  investigation  Dr.  Stewart  found 
that  a  number  of  similar  cases  had  been  re- 
ported. It  occurred  to  him  at  that  time  that 
with  proper  precautions  the  injection  of 
opaque  substances  into  the  lung  through  the 
bronchoscope  could  be  safely  undertaken. 

It  was  evident  that  advancement  along 
this  line  was  slowly  being  made,  for  in  191 7 


Dr.  Sidney  Yankauer  treated  a  case  of  bron- 
chiectasis by  direct  applications  of  iodine  so- 
lution to  the  diseased  area  through  the 
bronchoscope.  In  conjunction  with  Dr.  Willy 
Meyer  and  Doctor  Yankauer,  this  patient 
was  carefully  watched  roentgenographically. 
Complete  recovery  occurred. 

Between  191 5  and  1920  two  cases  of 
tracheo-esophageal  fistula  came  under  obser- 
vation in  which  the  main  bronchial  tree  on 
both  sides  was  outlined  by  bismuth  paste 
escaping  from  the  esophagus  through  a  fis- 
tula into  the  trachea.  Early  in  1920,  the  same 
phenomena  occurred  in  a  case  of  carcinoma 
of  the  esophagus  located  just  above  the  arch, 
complicated  by  laryngeal  paralysis;  also,  in 
a  patient  suflfering  from  carcinoma  involving^ 
the  laryngopharynx.  In  both  these  cases  the 
bismuth  paste  entered  the  trachea  beneath  the 
epiglottis,  which  was  imperfectly  closed. 
Repeated  roentgen  examination  of  these  two- 
patients  did  not  cause  any  ill  effect. 

During  Dr.  Stewart's  army  experience  at 
Biltmore,  N.  C,  while  examining  patients^ 
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suffering  from  chronic  empyema,  he  fre- 
quently injected  bismuth  mixtures  into  an 
empyemic  cavity  which  had  direct  communi- 
cation through  a  pleuro-pulmonary  fistula 
with  a  branch  bronchus.  The  bismuth  mix- 
ture would  permeate  many  of  the  bronchial 
branches,  be  retained  long  enough  to  enable 
him  to  obtain  satisfactorj-  roentgenograms, 
and  then  would  be  expectorated.  Such  an  oc- 
currence, whether  accidental  or  intentional, 
did  not  seem  seriously  to  disturb  the  patient. 

The  experience  mentioned  above  strength- 
ened his  belief  that  if  accidental  entrance 
could  occur  without  danger,  injections  might 
be  done  dehberately  and,  when  combined 
with  roentgen  examination,  be  used  for 
diagnostic  purposes. 

Dr.  C.  Jackson,  of  Pliiladelphia.  during 
1918.  reported  a  case  before  the  .American 
Laryngological  Association,  in  which  the 
main  bronchi  on  the  right  side  were  outlined 
roentgenographically,  after  insufflating  dry 
bismuth  through  the  bronchoscope. 

Drs.  J.  C.  Bullowa  and  C.  Gottlieb  of  New 
York,  in  1919.  reported  some  experimental 
studies  on  living  animals  in  which  the 
bronchi  had  Ijeen  injected  with  bismuth  and 
barium  mixtures,  roentgcniigrajjliic  observa- 
tions of  which  brought  out  details  of  the 
bronchial  tree  heretofore  never  thought  i>os- 
sible.  They  were  able  to  demonstrate  a 
"wave-like"  peristaltic  action  in  the  bronchi 
and  trachea. 

So  far  as  we  are  able  to  ascertain,  it  was 
not  until  early  in  1920  that  anv  successful 
efforts  were  made  to  outline  roentgenograph- 
ically lung  cavities  after  the  injection  of 
opaque  substances  through  the  bronschscojw. 
In  May.  1920.  Dr.  Lynah,  of  New  York, 
presented  a  short  preliminary  report  on  the 
subject  lie  fore  the  American  Laryngological 
Association;  he  reported  two  cases  of  lung 
abscess  which  had  been  successfully  mapped 
out  roentgenographically  after  the  injection, 
bronchoscopicaliy.  of  aqueous  and  oily  mix- 
tures of  bismuth  sul>carlx)natc  directly  into 
the  area  of  diseased  lung;  both  these  patients 
have  since  been  repeatedly  examined  by  the 
authors  and  are  included  in  the  five  cases  re- 
ported in  this  communication. 


Case  I.  A  man  of  twenty-six  years  who 
developed  a  lung  abscess  in  July,  1919,  after 
having  aspirated  sea-water  while  in  swim- 
ming. He  went  out  too  far,  became  ex- 
hausted and  went  under ;  was  hauled  out  and 
by  first  aid  measures  soon  revived. 

One  week  later  he  suffered  from  what  was 
supposed    to    be    bronchopneumonia ;    there 
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was  a  great  deal  of   foul  expectoration  at 
that  time. 

Within  one  month  the  acute  symptoms  had 
subsided,  but  he  continued  to  expectorate 
large  quantities  of  pus.  He  was  sent  to  New 
Platz.  N.  Y..  with  a  diagnnsis  of  pulmonary 
tuberculosis  even  though  no  tubercle  bacilli 
were  found  in  the  sputum.  There  he  had 
several  hemorrhages;  the  sputimi  showed 
numerous  streptococci,  he  had  fever  and 
complained  of  having  a  "bubbling"  sensation 
in  his  right  chest.  Tliere  were  several  night 
sweats.  In  February,  1920,  the  patient  con- 
sulted Dr.  F.  W.  Corwin  of  Newark.  N.  J., 
who  referred  him  to  Dr.  Lynah  for  broncho- 
scopic  examination. 


Roentgenograph  ic  Studies  of  Bronchiectasis  and  Lung  Abscess 


Roentgenographic  studies  made  by  Dr. 
Corwin  showed  a  definite  shadow  over  the 
right  lower  lobe  surrounded  by  a  "pus 
soaked"  area  of  infiltrated  lung  tissue.  The 
diaphragm  was  attached  and  pulled  upward. 
The  roentgenologist  in  his  report  stated  that 
there  was  a  fluid  level  and  gas  bubble  in  an 
abscess  cavity;  this  however  Dr.  Lynah  was 


on  the  right  side  was  examined  and  found, 
on  coughing,  to  l>e  free  from  pus.  Pus  was 
noted  coming  out  of  the  right  middle  lobe 
branch,  which  was  directly  anterior,  but, 
after  this  branch  was  sucked  out.  and  the  pa- 
tient instructed  to  cough,  no  pus  was  in  evi- 
dence. The  lower  lobe  branches  were  filled 
with  pus;  this  was  removed  by  suction  and 


Fin.  1.  Case  i,  I-I'nc  Ahscess,  Immeiiiately  .^^fEM 
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from   firsi   injection.  C.   Main   lironchia!   liranches. 


unable  to  make  out.  There  was  profuse  ex- 
pectoration of  foul  smelling  pus,  and  the  pa- 
tient stated  that  he  had  coughed  up  as  much 
as  would  fill  two  large  preserve  jars  every 
twenty-four  hours. 

He  was  bronchoscoped  after  further  study 
of  the  roentgenograms.  The  bronchoscopist 
noted  a  profuse  discharge  of  pus  pouring  out 
of  the  mouth  of  the  bronchoscope.  It  was 
very  foul  smelling  and  blood-tinged.  A  7  mm. 
bronchoscope  was  introduced  so  as  to  make  it 
possible  to  study  and  explore  the  lower  lobe 
branches.  After  thorough  evacuation  of  the 
pus-filled  bronchi,  the  superior  tol:e  branch 
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each  branch  examined  in  turn  and  the  patient 
instructed  to  cough ;  by  this  means  the  branch 
bronchus  from  which  the  pus  was  coming 
could  be  definitely  located.  The  small,  but 
constant  ejection  of  pus  with  each  cough, 
pointed  toward  the  right  anterior  branch ; 
tbis  branch  was  sucked  out;  however,  pus 
appeared  in  the  mouth  of  the  bronchus  with 
each  cough  in  spite  of  suction.  The  long- 
slanting  end  of  the  bronchoscope  was  then 
insinuated  into  this  branch.  It  was  now  noted 
that  there  were  many  granulations  present 
which  bled  freely.  About  one  ounce  of  bIood\- 
pus  was  aspirated  at  this  time  into  a  sterile 
bottle  and  examined  by  Dr.  George  S.  Dixon 
of  the  New  York  Eve  and  Ear  Infirmary, 
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who  reported  as  follows:  "The  pus  removed 
bronchoscopically  from  the  lung  abscess  of 
Mr.  F.  H.  shows  a  pure  culture  of  Free- 
lander  bacillus."  This  was  extremely  inter- 
esting, for  the  most  virulent  cases  which  we 
see  in  the  summer  caused  by  swimming  about 
New  York  harbor  are  usually  due  to  the 
Freelander  bacillus,  one  of  the  colon  group. 
This  man  had  a  lung  abscess  caused  by  the 
inspiration  of  sea-water  about  New  York 
harbor. 


Fig.  4.  Case  ii.  Lung  Aliscess  Before  I^jEtmoN.  A. 
Abscess  cavity  showing  iluid  tcvcl  with  nir  Inibblc 
above.  B.  Pus  soaked  in  tillered  area  of  liint:  siruc- 
ture  surrounding  ihe  abscess. 

For  definite  lung  mapping  the  abscess  cav- 
ity was  injected  the  following  week  with  a 
mixture  of  bismuth  suhcarbonate  in  olive  oil 
(1-2).  The  right  anterior  branch  was  in- 
jected around  a  corner  by  a  specially  made 
curved  spiral  cannule;  8  c.c.  of  bismuth  mix- 
ture was  injected  slowly  so  as  not  to  infil- 
trate the  surrounding  lung  tissue,  and  within 
five  minutes  from  this  time  the  patient  wns 
flurorscoped  by  Dr.  Charles  Gottlieb,,  and 
some  very  interesting  observations  made.  By 
fluoroscopy  the  cavities  filled  with  the  opaciue 
mixture  could  be  distinctly  seen.  Roentgeno- 


grams were  also  taken  in  all  positions  and  a 
set  of  stereoscopic  plates  made.  Within  ten 
minutes  the  patient  was  again  fluoroscofted 
and  the  bismuth  mixture  was  seen  coming 
out  of  the  abscess  cavity  and  flowing  upward. 

He  had  not  coughed  up  to  this  time,  for  he 
was  breathing  as  quietly  as  possible.  He  did 
have  considerable  cough,  however,  immedi- 
ately after  the  removal  of  the  bronchoscope, 
but  the  fluoroscopic  studies  made  by  Drs. 
Gottlieb,  Corwin  and  Lynah  did  not  show 
any  bismuth  in  the  bronchi ;  it  was  only  in  the 
abscess  cavities.  While  the  bismuth  was  com- 
ing out  of  the  abscess  cavities  into  the  bron- 
chial tree,  it  was  noted  that  it  did  not  flow 
downward  but  upward,  and  roentgenograms 
taken  at  the  time  showed  the  middle  and  su- 
perior lobe  branches  well  outlined  by  the 
opaque  mixture  while  the  lower  lobe 
branches  remained  free.  Shortly  after  the  pa- 
tient complained  of  such  bubbling  that  he 
was  compelled  to  cough,  and  expectorated 
about  2  c.c.  of  the  bismuth  mixture. 

From  these  observations,  Drs.  Gottlieb 
and  Lynah  agree  that  probably  there  is  an- 
other mechanism  besides  cough  and  the  ac- 
tion of  cilia  which  causes  expulsion  of  se- 
cretions from  the  tracheo-bronchial  tree. 

Roentgenograms  taken  before  the  injec- 
tion did  not  show  a  definite  outline  of  the 
abscess. 

Another  injection  of  bismuth  was  made 
one  month  later,  at  which  time  the  roent- 
genographic  studies  were  made  by  Dr.  Stew- 
art at  the  Lenox  Hill  Hospital,  who  reported 
as  follows: 

"Fluoroscopic  and  roentgenographic  ex- 
amination, to  ascertain  how  long  the  bismuth 
would  remain  in  the  abscess  cavities  and  also 
how  long  it  remained  in  the  lobular  structure 
into  which  It  had  infiltrated,  showed  that  the 
bismuth  mixture  started  to  make  its  exit 
from  the  bronchial  tree  within  a  short  time 
after  injection.  It  remained  much  longer  in 
the  abscess  cavities  and  lobular  structures, 
but  eventually  disappeared."  In  abscess  cav- 
ities it  may  remain  from  two  weeks  to  two 
months,  the  shadow  growing  less  opaque  un- 
til it  finally  disappears.  This  perhaps  ac- 
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counts  for  the  improvement  of  the  patient 
and  the  diminution  of  the  quantity  of  pus 
expectorated  and  the  disappearance  of  odor. 
The  injection  of  bismuth  mixtures,  while 
done  for  the  purpose  of  outHning  the  lung  in 
order  to  locate  definitely  the  abscess  cavities, 
seemed  to  have  a  beneficial  effect  on  the  pa- 
tient. There  was  no  odor  to  the  pus  expector- 
ated after  the  second  injection;  this  was  so 
pronouned  that  the  patient  noticed  it  him- 
self and  said  that  he  no  longer  had  a  foul 


out  toward  the  periphery,  which  from  the 
"pus  soaked"  spongy  lung  structure  sur- 
rounding it  appeared  much  larger  than  it 
really  was,  and  also  suggested  some  pleural 
involvement. 

The  patient  had  had  a  tonsillectomy  per- 
formed one  week  before  admission  by  an  ex- 
pert laryngologist.  At  the  time  of  admission 
she  was  expectorating  250  c.c.  of  pus  every 
twenty-four  hours,  and  her  general  condition 
was  poor. 


Fic.  5.  Case  11.  Lung  Adscess  Directly  after  In- 
jection. A.  Abscess  cavity  outlined  with  hismulh 
suspended  in  sweet  oil.  B.  Bismuth  outUninj;  small 
cavities  surrounding  large  as  well  as  dilated 
bronchial  branches,  C.  Bismuth  infiltrated  into  tung 
siructure.  D.  Main  bronchial  branches. 

breath,    for  the  bad  smell  and   taste  had 
disappeared. 

This  case  is  still  under  observation. 

Case  II.  A  young  lady  of  twenty  years 
was  seen  in  consultation  with  Drs.  Willy 
Meyer  and  Richard  Jordan.  The  patient  was 
admitted  to  the  Lenox  Hill  Hospital  and 
bronchoscoped  shortly  thereafter.  Roent- 
genograms showed  what  appeared  to  be  a 
verj'  large  abscess  in  the  left  upper  lobe  well 


Fig.  6.  Case  ii.  Lunc  Abscess  Two  Months  .^fter 
Injectio.v.  a.  Remains  of  abscess  cavity.  B.  Small 
amount  of  bismuth  still  remaining  in  contracted 
cavilies,  C.  Remains  of  bismuth  which  infiltrated 
lunt!  structure. 


Bronchoscopy  with  a  7  mm,  tube  showed 
pus  pouring  out  of  the  bronchoscopic  tube; 
all  the  pus  having  been  sucked  out,  the  left 
bronchus  was  entered.  There  was  an  edema- 
tous bronchial  stenosis  of  the  upper  lobe  ori- 
fice with  a  small  opening  from  which  free 
pus  was  expelled  with  each  cough;  in  addi- 
tion, a  membranous  plaque  was  present 
which  also  obstructed  drainage  from  the 
upper  lobe.  The  long  slanting  end  of  the  7 
mm.  tube  was  gently  introduced  into  the 
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mouth  of  the  upper  lobe  orifice  separating 
the  edematous  stricture;  the  membranous 
plaque  was  removed  by  suction.  After  evacu- 
ating as  well  as  possible  the  upper  lobe 
branch,  the  lower  lol)e  branches  were  exam- 
ined but  no  pus  was  found  in  same.  The 
upper  lobe  branch  was  again  entered  and  the 
patient  instructed  to  cough ;  with  each  expul- 
si\e  cough  there  would  be  a  gush  of  pus  from 
this  branch.  The  bronchus  was  apparently 


Fic.  7,  Case  in,  Bri)nc>iiei.t\sis  BKFOitF.  Ikjeition. 
A.  .Area  of  diseased  Iuhk  with  fuint  ctidcnre  uC 
cavitation.  B.  Resected  rilis.  Thickened  pleura.  C 
Thickened  pleura  riK'hl  diaphraKOi  "hooked  up" 
with  adhesions. 


draining  much  more  freely  since  the  edema- 
tous stricture  had  been  opened.  With  a  10 
inch  vacuum  the  bronchus  was  once  more  as- 
pirated and  after  fifteen  minutes  the  bron- 
choscopic  tube  removed. 

The  following  week  the  patient  had  im- 
proved somewhat,  but  the  amount  of  pus  had 
not  greatly  decreased. 

Dr.  Lynah  again  bronchoscopically  aspir- 
ated the  upper  lobe  branch,  and  then  decided 
to  inject  the  bismuth  and  oil  mixture  in  order 
to  map  out  roentgenographically  the  abscess 
cavity.  With  the  curved  spiral  cannula,  8  c.c. 


of  bismuth  subcarbonate  in  olive  oil  was  in- 
jected too  forcibly,  so  that  some  of  it 
squirted  out  of  the  spiral  and  passed  down- 
ward into  the  lower  lobe  branches  (leakage 
out  of  the  spiral  will  not  occur  if  the  bismuth 
is  injected  slowly,  nor  will  it  infiltrate  the 
lobular  structures  of  the  lung).  The  upper 
lobe  branches  oi  the  lung  abscess  were  also 
injected,  the  bismuth  sticking  to  the  wall  of 
the  cavity  and  thus  marking  it  out.  Several 
smaller  abscesses  were  now  noted,  whereas 
in  the  plate  before  injection  the  cavity  was 
interpreted  as  being  very  large.  The  bismuth 
mixture  did  not  infiltrate  the  lobular  struc- 
tures in  the  upper  lobe.  Stereoscopic  plates 
showed  the  abscess  cavities  well  anterior  and 
out  toward  the  periphery,  while  the  mass, 
which  had  leaked  down  into  the  lower  lobe 
branches,  was  well  posterior.  A  lateral  plate 
taken  at  this  time  showed  the  relations  of  the 
ui)i)er  anterior  lobe  abscess  cavity,  which  was 
clearly  defined,  to  the  |X)sterior  dull  opaque 
fan-shaped  areas  due  to  gravitation  into  the 
dorsal  branch. 

The  bismuth  was  e.\pelled  from  the  lung, 
as  in  the  other  patient,  within  twenty  min- 
utes after  the  injection.  As  some  of  the  bis- 
muth had  leaked  downward  into  the  lower 
lobe  branches,  it  was  impossible  to  state 
whether  or  not  the  bismuth  started  immedi- 
ately to  be  expelled  outward,  as  in  the  first 
patient,  or  whether  it  had  gravitated  into  the 
lower  lobe  branches  after  it  started  to  be 
expelled. 

The  patient  was  studied  from  time  to  time 
with  the  fluoroscopic  screen  and  further 
roentgenograms  taken.  At  the  end  of  one 
week  there  was  still  bismuth  present,  both  in 
the  abscess  cavity  and  in  the  lower  lobe  of 
the  lung  where  no  abscess  existed ;  this 
looked  somewhat  like  an  abscess  cavity,  but 
was  seen  roentgenographically  as  an  irregu- 
lar area  of  opaque  dullness,  and  did  not  have 
the  metallic  luster  of  the  bismuth  in  the  ab- 
scess; this  is  one  of  the  distinguishing  points 
between  infiUration  of  bismuth  into  the  lobu- 
lar structure  of  the  lung  and  bismuth  in  an 
abscess  cavity. 

The  patient  improved  after  the  injection. 
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Fig.  8.  Case  in.  Bronchiectasis  Immeiiiately  after 
Injection.  A.  Cavities  mapped  oul  with  liismuih 
suspended  in  sweet  oil,  B.  Resected  ri!>s.  Thickened 
pleura.  C.  Thickened  pleura.  Right  diaphraKin 
"hooked  up"  with  adhesions. 


Fk;.  g.  Case  hi.  Bkonchef-itasis  Six  Weeks  .■\fter 
Injection.  A.  Involved  area  of  lung  free  from' 
histniith.  It.  Resected  rilis.  Thickened  pleura.  C. 
Thickened   pleura,   diaphragm   can«ht   in   mass   of 


in  a  manner  similar  to  Case  1.  The  pus  de- 
creased from  her  lung,  and  tlie  amount  of 
measured  sputum  in  twenty-four  hours  de- 
creased from  250  c.c.  to  30  c.c.  The  odor  was 
decidedly  less  and  the  patient's  general  health 
improved. 

Bismuth  was  still  present  in  the  lung  when 
fiuoroscoped  ten  days  after  injection,  al- 
though both  shadows  were  diminishing  in 
density  and  the  lung  abscess  was  apparently 
clearing  up. 

The  patient  suffered  no  discomforts  fol- 
lowing two  injections  of  bismuth  into  her 
lung.  She  ate  .^nd  slept  well  and  had  but  little 
cough.  She  was  bronchoscoped  twice  after 
the  injection  and  we  were  not  able  to  recover 
any  of  the  bismuth  by  suction,  even  though 
it  was  still  present  in  the  lung.  At  a  later 
bronchoscopic  examination  there  was  ver\' 
little  pus  recovered  by  suction  and  no  pus 
was  expelled  from  the  bronchus  when  the  pa- 
tient was  instructed  to  cough. 

The  patient  is  still  under  observation. 

Case  III.  A  female,  S.  M.,  age  twenty-five 
years.  On  March  26,  1918,  she  had  her  ton- 
sils and  adenoids  removed.  Ten  days  follow- 
ing the  operation  the  patient  began  coughing 


Fig.  10.  Case  iv.  Bronchiectasis.  Before  Injection. 
A.  Area  o(  cavitation.  B.  Fixed  diaphraRm  with 
thickened  pleura  and  hands  of  adhesions. 

up  small  quantities  of  foul-smelKng  sputum, 
thick  and  yellowi.sh  in  character;  the  amount 
gradually  increased  and  occasionally  the 
sputum  was  streaked  with  blood.  There  was 
pain  and  soreness  in  the  lower  part  of  the 
chest. 

She  was  operated  in  May,  1919.  Rib  re- 
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section  was  performed  and  the  cavity  Dakin- 
ized ;  no  abscess  was  found.  The  following 
September  the  incision  was  reopened  and  the 
tulje  placed  in  the  cavity ;  there  was  no  drain- 
age; very  little  improvement  occurred.  In 
November,  1919.  a  new  incision  was  made 
lower  down  with  resection  t)f  a  rib;  a  tube 
was  left  in  the  cavity,  but  no  drainage  oc- 
curred. In  January.  1920,  the  incision  was 
reopened  and  extended  backward.  An  abscess 


pleuritic  thickening  involving  the  upper  and 
middle  lobes  on  the  right  side;  the  right 
diaphragm  was  partially  fixed  with  adhe- 
sions. In  the  lower  portion  of  the  upper  right 
and  the  upper  portion  of  the  middle  right 
lobes  there  was  increased  density  with  here 
and  there  evidence  of  cavitation. 

The  patient  was  bronchoscoped  on  May 
25.  1920.  Abundant  purulent  secretion  was 
discharging  from  the  upper  lobe;  8  c.c.  of  a 


Fig.  II.  Case  iv.  BmiMHrECTAsis.  iMMEniATELv  Af- 
ter Injecthis.  a,  .Area  of  cavilatioii  outlined  with 
bismuth  suspended  in  sweet  oil.  B.  Thickened 
pleura  with  adhesions.  Ui^ht  diaphrat>m  "hooked 
up"  and  fixed. 

was  opened  and  a  tube  left  in  for  drainage, 
which  amounted  to  four  ounces  on  the  first 
day  and  two  ounces  on  the  second  day.  The 
discharge  gradually  decreased,  the  tube  was 
removed  and  the  wound  healed. 

About  six  weeks  later  she  began  coughing 
and  raising  foul-smelling  sputum  again  and 
gradually  became  worse  until  she  was  ad- 
mitted to  the  Lenox  Hill  Hospital  on  May 
17,  1920. 

On  May  22,  1920,  a  preliminary  fluoro- 
scopic combined  with  stereo-roentgeno- 
graphic   examination   showed    evidence   of 


''it;,  ij.  Case  iv.  Bhonchiectasis.  Four  Months 
.After  Injection.  A.  .Area  of  cavilalion.  Small 
amount  ol  bismuth  still  present.  B.  Some  clearing 
of  lung  at  rif-ht  Irase.  Thickened  pleura  with  adhe- 
sions. Rinht  diaphragm  ''hooked  up"  and  fixed. 

mixture  of  bismuth  subcarbonate  in  sterile 
olive  oil  (1—2)  was  injected  in  the  upper 
lobe  bronchus ;  this  was  followed  by  a  fluoro- 
scopic as  well  as  a  stereo- roentgenographic 
examination  which  showed  that  some  of  the 
bismuth  mixture  had  reached  the  diseased 
area,  but  not  sufficient  to  map  out  the  cav- 
ities satisfactorily. 

A  roentgen  re-examination  on  June  gth 
showed  much  the  same  condition  as  reported 
on  May  22d.  Most  of  the  bismuth  had 
disappeared. 

On  July  8th  the  patient  was  again  broncho- 
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scoped,  the  main  upper  lobe  being  injected 
as  previously.  The  stereo-roentgenograms, 
taken  almost  immediately  after  the  injection, 
showed  with  excellent  detail  the  numerous 
cavities  in  the  lower  portion  of  the  upper  and 
the  upper  portion  of  the  middle  right  lobes. 

The  patient  is  still  under  observation  and 
shows  continued  improvement. 

C.\SE  IV.  A.  L.,  a  young  girl  twenty  years 
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thickening  over  the  middle  and  lower  right 
lobe;  the  right  diaphragm  was  "hooked  up" 
with  adhesions  and  there  was  considerable 
increased  density  in  the  middle  and  lower 
right  with  evidence  of  cavitation,  especially 
in  the  lower  lobe. 

June  20,  1920,  bronchoscopic  examination 
showed  pus  coming  from  the  middle  and 
lower  right  lobes;  none  from  the  upper.  A 
mixture  of  8  c.c.  of  bismuth  subcarbonate  in 
sterilized  olive  oil  was  injected  into  the 
bronchi  of  the  middle  and  lower  right. 

Roentgen  examination,  made  as  soon  as 
possible  after  the  injection,  showed  the 
bronchi  within  the  diseased  area  well  out- 
lined, with  numerous  cavities  clearly  demon- 
strated. 

Wiien  the  patient  entered  the  hospital  she 
expectorated  300  to  500  c.c.  per  day.  Since 
the  injection  gradual  improvement  has  oc- 
curred with  marked  diminution  in  the 
quantity  of  expectoration. 

The  patient  is  still  under  observation. 


Fir.,  ij.  C.\SF.  V.  I.rNG  A^^scEss,  OvK  Month  Before 
Injection.  A.  LunR  ahscess  showinR  fluid  level  wilh 
air  bulible  aliove  cavity  surrounded  l>y  piis-soaked 
inlillraled  area  of  lung  siructure. 

old,  was  admitted  to  the  Lenox  Hill  Hos- 
pital in  June,  1920,  with  the  following 
history : 

Tonsils  had  been  removed  two  years  pre- 
viously. Following  the  operation  she  was 
taken  home  in  an  open  car,  with  consider- 
able exposure.  Pneumonia  developed;  the 
cough  continued,  and  two  weeks  later  she 
began  expectorating  large  quantities  of  foul 
smelling  pus.  This  condition  persisted  up  to 
the  time  of  her  admission  to  the  hospit:il. 

A  preliminary  fluoroscopic  combined  with 
stereo- roentgenographic  examination,  on 
June    19,    1920,   showed   marked    pleuritic 


Casi;  V.  E.  E.,  male,  age  twenty-four 
years,  entered  the  Lenox  Hill  Hospital  on 
June  18,  1920,  with  following  historv: 

Had  tonsils  removed  June  5,  1920;  six 
days  later  developed  a  cnugli  which  became 
productive  on  about  the  nintli  day.  On  ad- 
mittance his  chief  complaint  was  cough  with 
expectoration,  and  pain  in  the  joints. 

June  23,  1920,  a  preliminary  roentgen  ex- 
amination was  made  which  revealed  a  dense 
triangular  area  in  the  lower  portion  of  the 
upper  right  loi>e;  in  the  center  of  this  pus- 
soaked,  spong\'  area  of  infiltrated  lung  tissue, 
a  fluid  level  with  an  air  bubble  above  could 
be  made  out,  indicating  a  large  abscess. 

On  June  29th  he  was  bronchoscoped,  a 
9  mm.  tube  being  used.  Pus  was  seen  coming 
from  the  right  upper  lobe  bronchus  only. 
About  10  c.c.  of  bismuth  subcarbonate  in 
sterilized  olive  oil  (1-2)  was  injected  into 
the  right  upper  bronchus;  this  was  followed 
by  roentgen  examination  which  showed  the 
lower  bronchus  outlined  by  the  injection, 
very  little  if  any  having  passed  into  the  dis- 
eased area. . 
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He  was  again  bronchoscoped  on  July  8th. 
Pus  was  still  obtained  from  the  right  upper 
bronchus  which  was  again  injected  with  bis- 
muth susi)ension.  Fluoroscopy  and  stereo- 
roentgenograms  showed  bismuth  outlining 
the  numerous  cavities ;  some  of  the  mixture 
had  infiltrated  into  the  lobular  structures 
well  out  toward  the  periphery  of  the  upper 
portion  of  the  dense  area. 

The  quantity  of  sputa  gradually  dimin- 


2.  The  injection  of  an  opaque  substance 
into  the  lung  of  the  living  patient  will  open 
an  enormous  field  of  usefulness  in  the  study 
of  cough,  the  expulsion  of  substances  from 
the  lung,  and  lung  drainage.  It  will  also  aid 
in  localizing  bronchial  strictures  in  the  same 
manner  as  in  the  esophagus.  Furthermore, 
it  will  be  of  the  greatest  aid  to  the  thoracic 
surgeon  by  mapping  out  the  abscess  cavity  in 
the  respective  lobe  of  the  lung. 


Fig.  14.  Case  v.  Ll'ng  .AnscRss.  Dlrfxtly  .After  In- 
jection, A,  LutiR  aliscess  mapped  oiii  with  bismuth 
sul>carl)Otiate  siispeiuieii  in  sweet  oil.  B.  Hismuih 
infihratcd  into  lung  structure, 

ished  until  July  19th,  when  it  had  practically 
disappeared  and  the  arthritic  sytnptoms  had 
greatly  improved. 

A  stereo- roentgenographic  re-examination 
on  July  26th  showed  gradual  disappearance 
of  the  bismuth  except  where  it  had  pene- 
trated the  lobular  structures. 

The  patient  is  still  under  observation. 

SUMMARY 

I.  Bismuth  mixtures  can  be  infected  into 
the  bronchi  and  lungs  of  a  living  patient 
without  danger. 


iE  V,  LuNC  AnscEss.  Three  Weeks  After 
;,  .\.  RcmaiDS  of  cavity.  B.  Bismuth  infil- 
o  lung  structure.  C.  Dilated  right  bronchus. 


3.  A  definite  lung  abscess  cavity  is  seldom 
seen  bronchoscopically.  Pus  is  usually  seen 
coming  from  a  branch  bronchus,  although 
the  abscess  may  be  well  around  the  corner, 
and  not  in  that  portion  of  the  lung  from 
which  the  pus  is  oozing.  An  injection  of  bis- 
muth mixture  or  some  other  opaque  mixture 
will  "clear  up"  this  error. 

4.  Bismuth,  when  it  enters  the  abscess 
cavity,  is  recognized  by  its  metallic  luster, 
whereas  when  it  is  in  the  lobular  lung  struc- 
ture, it  is  discerned  as  a  dull  opaque  area. 
Pus  diffuses  and  soaks  the  lobular  structure 
in  a  manner  similar  to  bismuth;  this  often 
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makes  the  involved  area  appear  many  times 
larger  than  it  really  is. 

5.  The  bismuth  mixture  injected  in  these 
patients  was  8  c.c.  of  bismuth  subcarbonate 
in  pure  olive  oil  (1-2).  The  mixture  is 
rendered  sterile  by  boiling  before  injection. 

6.  The  injection  should  be  made  slowly 
and  not  with  a  "squirt,"  or  else  the  roent- 
genographic observations  may  be  spoiled  by 
bismuth  soaking  the  lung  structure  surround- 
ing the  diseased  area. 

7.  It  seems  from  these  preliminary  studies 
that  cough  and  action  of  cilia  are  not  the 
only  means  of  expelling  secretions. 

8.  While  bismuth  mixtures  were  origin- 
ally injected  for  the  purpose  of  lung  mapping 
in  cases  of  lung  abscess  cavities,  they  seem 
to  have  been  of  therapeutic  benefit  to  the  five 
patients  upon  whom  they  were  tried.  So  far 
the  procedure  has  done  no  harm. 

9.  While  the  fluoroscopic  examination  is 
important,  stereo-roentgenographic  examina- 
tion is  the  best  means  of  localizing  the 
cavitations. 

10.  Experience  has  shown  that  the  roent- 
gen examination  should  be  made  almost  im- 
mediately after  the  removal  of  the  broncho- 
scope,  otherwise  the  patient,  in  a  fit  of 
coughing,  will  remove  much  of  the  bismuth 
from  the  involved  lung. 

DISCUSSION 

Dr.  David  R.  Bowen.  In  the  slide  that  was 
shown  of  Dr.  Jackson's  case  the  remarkable 
thing  was  that  this  plate  was  made  on  the 
fluoroscope  with  double  screen.  We  hurried  the 
patient  to  the  stereoscope,  and  there  was  noth- 
ing there,  although  it  could  not  have  been  more 
than  fifteen  minutes. 

Dr.  W.  F.  Manges.  I  should  like  to  ask  Dr. 
Stewart  why  he  uses  so  much  bismuth,  why 
the  mixture  is  so  concentrated.  This  is  a  rather 
big  field  for  study,  and  I  wonder  if  it  would 
not  be  well  to  advise  a  bit  of  caution.  It  seems 
to  me  that  one  should  first  be  sure  that  he  has 
the  proper  facilities  for  taking  care  of  emer- 
gencies. Unless  one  has  the  association  of  a 
competent  bronchoscopist,  the  procedure  had 
better  not  be  started.  I  think  those  of  us  who 


are  in  laboratories  where  there  are  efficient 
bronchoscopists,  where  there  is  every  means 
for  taking  care  of  emergencies,  ought  to  do 
everything  we  can  to  continue  and  work  with 
Dr.  Stewart  alone  these  lines,  and  see  if  the 
end  results  are  going  to  be  right. 

It  seems  to  me  that  since  a  foreign  body  in 
the  lung  tissue  must  be  removed  sooner  or 
later,  for  eventually  the  foreign  body  in  the 
lung  is  apt  to  set  up  a  suppurating  process,  I 
do  not  see  why  bismuth  should  not  act  as  a 
foreign  body  in  the  lung  tissue  that  has  not 
been  previously  walled  off  by  fibrous  tissue — 
why  it  should  not  become  a  foreign  body  be- 
cause of  its  metallic  properties. 

Dr.  W.  C.  Hill.  I  should  like  to  ask  Dr. 
Stewart  w^hether,  in  any  of  these  cases  where 
the  bismuth  was  retained  a  month,  there  were 
any  symptoms  of  bismuth  poison,  not  nitrate 
poisoning,  but  bismuth  poisoning.  I  know  of 
two  deaths  from  bismuth  poisoning  and  I  saw 
another  case,  a  child,  who  was  closely  follow- 
ing the  course  of  the  others  when  I  saw  it,  and 
advised  evacuation  of  the  bismuth. 

Dr.  G.  E.  Pfaiiler.  I  would  like  to  compli- 
ment Dr.  Stewart  on  his  brilliant  work,  as  well 
as  the  daring  which  led  him  to  undertake  it, 
but  I  would  like  to  ask  whether  there  is  any 
benefit  to  the  patient,  or  whether  the  benefits 
are  purely  diagnostic — whether  the  method  has 
a  therapeutic  value  to  the  patient  other  than 
simply  to  outline  the  abscess  cavity  for  the 
benefit  of  the  surgeon.  We  must,  after  all,  con- 
sider how  much  good  this  is  going  to  do  the 
patient. 

Dr.  p.  M.  Hickey.  I,  too,  would  like  to 
compliment  Dr.  Stewart  on  this  pioneer  work, 
and  would  like  to  take  up  the  cudgel  in  its  be- 
half. It  is  quite  possible  for  a  foreign  body  to 
remain  in  the  lung  without  setting  up  irrita- 
tion. I  have  two  plates  in  the  exhibit  room — 
one  a  child  who  had  a  peanut  in  the  lung  for 
five  weeks,  and  the  other  for  two  weeks.  When 
I  introduced  the  bronchoscope,  there  was  no 
appearance  of  secretion.  The  bronchus  was 
perfectly  clear. 

During  this  discussion,  I  have  been  thinking 
over  some  work  I  knew  about  some  years  ago, 
when  a  friend  of  mine  injected  the  trachea  and 
bronchi    daily   with   a   laryngeal   syringe    for 
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chronic  cough.  The  solution  he  used  was  olive 
oil  and  guaiacol.  He  used  it  in  considerable 
quantities,  and  it  seemed  to  be  a  soothing 
application. 

If  the  bronchoscopy  is  done  by  a  competent 
man,  the  injection  of  a  small  amount  of  sterile 
solution  in  the  bronchus,  I  believe,  can  have  no 
deleterious  effects.  It  is  certainly  a  very  bril- 
liant thing  to  be  able  to  map  out  the  bronchi 
in  the  way  it  has  been  done.  It  would,  of 
course,  be  easier  to  collapse  the  lung  and  get 
rid  of  the  abscess  in  that  way,  but  this  new 
method  is  important  in  that  one  is  able  to 
demonstrate  in  these  cases  the  exact  extent  of 
the  pathology  present.  It  seems  to  me  that, 
from  a  theoretical  standpoint,  there  can  be  no 
danger  to  the  patient,  inasmuch  as  you  use  only 
a  local  anesthetic. 


Dr.  F.  F.  Borzell.  It  seems  to  me  that  there 
is  considerable  weight  to  Dr.  Manges'  state- 
ments. It  might  be  true  that  when  the  bismuth 
is  first  injected,  it  is  sterile ;  and  I  do  not  doubt 
that  many  of  our  foreign  bodies  which  are  in- 
haled are  sterile  at  the  time  of  inhalation ;  but 
with  the  bronchioles  being  constantly  sub- 
jected to  infection  from  without  no  foreign 
body  would  remain  in  the  bronchiole  for  any 
length  of  time  without  becoming  infected, 
resulting  in  the  varied  pathology  one  sees  with 
any  other  infected  foreign  body  in  the 
bronchial  system. 

Dr.  James  T.  Case.  Are  there  any  further 
discussions?  If  not,  I  should  like  to  speak  of 
my  own  experience  in  this  matter.  I  have 
known  of  two  deaths  following  the  actual  in- 
spiration of  barium-mixed  food  into  the 
larynx,  in  one  case  the  mixture  being  only  bar- 
ium and  water.  This  was  a  case  of  carcinoma 
of  the  esophagus.  One  case  I  have  especially 
in  mind  was  one  in  which  Dr.  L.  L.  McArthur 
injected  a  bronchial  cyst  which  had  a  pharyn- 
geal opening.  In  the  injection,  a  fairly  large 
quantity  of  the  bismuth  mixture  was  used,  the 
injection  being  done  about  five  o'clock  in  the 
afternoon.  During  the  night,  the  patient  had  a 
sudden  fit  of  coughing.  The  next  morning,  she 
was  brought  to  the  x-T2Ly  room  to  see  what  had 
happened.  The  entire  bronchial  tree  was  dis- 
tinctly filled  with  bismuth.  Following  this,  the 
patient  had  a  most  violent  case  of  multiple 


abscess  of  the  lung,  and  it  was  a  miracle  that 
she  lived  tlirough  it;  but  she  finally  made  a 
complete  recovery. 

Dr.  W.  H.  Stewart.  I  expected,  of  course, 
a  certain  amount  of  criticism,  and  am  very  glad 
to  have  had  the  discussion  entered  into  as  it 
was.  I  always  have  a  great  regard  for  the 
opinion  of  Dr.  Manges,  as  I  believe  he  is  one 
of  the  most  conservative  men  in  this  particular 
line,  and  I  have  to  voice  his  ideas,  that  it  must 
not  be  taken  up  promiscuously,  that  the  work 
must  be  done  by  an  expert  bronchoscopist,  but 
it  can  be  done  absolutely  without  danger.  It  is 
really  remarkable,  gentlemen,  that  every  one 
of  the  five  cases  reported  this  evening,  wrote 
Dr.  Lynah  and  asked  for  a  re-examination, 
because  they  had  received  so  much  benefit 
from  the  bismuth  injection.  There  is  no  ques- 
tion of  the  therapeutic  value  of  this  procedure 
to  the  patient.  In  one  case  the  amount  of  ex- 
pectoration was  reduced  from  500  c.c.  in 
twenty-four  hours  to  30  c.c.  in  twenty-four 
hours.  Whether  or  not  a  cure  will  be  effected, 
we  are  unable  to  say  at  the  present  time,  nor 
are  we  able  to  say  whether  the  bismuth  which 
infiltrated  the  lung  structures  will  cause  any 
further  trouble.  It  has  not  up  to  the  present ; 
it  is  gradually  disappearing  and  does  not  seem 
to  act  as  a  foreign  body.  I  believe  it  will  gradu- 
ally disappear  without  any  inconvenience.  We 
have  observed  these  cases  for  only  six  months ; 
all  are  under  close  observation,  however,  and 
will  be  watched  carefully. 

In  regard  to  the  opaque  solution — Dr.  Lynah 
tried  thorium  and  other  mixtures  of  like  char- 
acter. He  found  that  bismuth  subcarbonate  and 
sweet-oil  was  the  one  non-irritating  mixture; 
it  does  not  seem  to  trouble  the  patient  in  the 
least. 

Dr.  Hill  asked  regarding  bismuth  poisoning. 
I  can  emphatically  state  that  never,  in  any  way, 
has  there  been  any  evidence  whatsoever  of 
bismuth  poisoning.  As  stated  before,  the  pa- 
tients were  all  benefited  to  such  an  extent  that 
each  and  every  one  wrote  a  letter  asking  to 
come  back  to  the  Hospital  for  another 
injection. 

With  regard  to  the  benefit  to  the  patient,  as 
asked  by  Dr.  Pfahler,  there  seemed  first  to  be 
the  diagnostic  element,  and  second,  the  thera- 
peutic effect.  Dr.  Lynah  questions  in  his  own 
mind  whether  the  benefit  is  due  to  the  bismuth 
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in  the  lung  or  whether  to  the  fact  that  the 
bronchoscopy  opened  up  the  bronchi  and  al- 
lowed a  free  drainage  of  the  lung.  At  the  pres- 
ent time  I  believe  both  elements  enter  into  it 
Dr.  Borzell,  I  think  I  have  answered  in  re- 
gard to  the  retention. 


have  such  untoward  effects.  It  may  be  that  the 
injection  was  not  made  with  the  same  precau- 
tions which  Dr.  Lynah  uses  in  making  his  in- 
jections. 

I  am  very  sorry  that  Dr.  Lynah  is  not  here. 
He  is  a  brilliant  speaker,  and  would  be  better 


With  regard  to  Dr.  Case's  experience,  it  is     able  to  defend  his  position  than  I,  who  only 
impossible  for  me  to  say  why  this  case  should     take  up  the  x-ray  side  of  the  question. 


THE  BUCKY   DIAPHRAGM   PRINCIPLE   APPLIED   TO 
RADIOGRAPHY  OF  THE  SPINE* 

Bv  H.  E.  POTTER,  M.D. 


CHICAGO,  ILLINOIS 


TV4"  Y  object  in  presenting  this  short  paper 
■^  ■*■  on  radiography  of  the  spine  is  not  for 
the  sake  of  reviewing  the  well-known  path- 
ologic conditions  in  which  jr-rays  have 
proven  of  diagnostic  value,  or  of  calling  at- 
tention to  their  differential  features,  but  to 
set  before  you  for  your  criticism  a  series  of 
technical  results  made  by  a  method  with 
which  you  are  familiar  in  theory  but  which, 
as  far  as  I  am  able  to  learn,  has  not  l}een  used 
in  a  practical  routine  manner  outside  of  our 
laboratory. 

Those  who  are  not  familiar  with  the  work 
we  have  been  trying  to  do  in  adapting  the 
Bucky  diaphragm  principle  to  practical  ra- 
diography may  be  referred  to  the  article  pub- 
lished in  the  June  number  of  our  Journal. 
This  takes  up  the  construction  of  a  parallel 
grid  which  moves  between  patient  and  plate 
during  an  exposure  and  serves  to  absorb  a 
large  number  of  the  obnoxious  scattered 
rays,  while  its  simple  movement  serves  to 
neutralize  its  own  shadow.  Attention  was 
called  to  the  larger  number  of  scattered  rays 
present  in  penetrating  the  deeper  portions  of 
the  body,  such  as  the  abdominal  or  pelvic  re- 
gion. For  this  reason,  in  combination  with 
one  other,  we  have  chosen  to  exemplify  first 
the  results  obtainable  in  radiography  of  the 
spine.  The  other  reason  Is  that  with  crude 
apparatus  of  our  own  construction  the  ele- 


ment of  time  in  grid  movement  has  pre- 
vented the  extremely  rapid  exposures  desired 
in  working  with  the  moving  viscera.  We 
may  say  that  since  February  of  this  year  all 
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our  spine  cases  have  been  handled  by  this 
method,  and  in  the  last  months  all  of  the  kid- 
ney and  gall-bladder  cases. 

The  net  results  of  the  method  are  to  give 
us  plates  which  show  a  heightened  contrast 
between  bony  and  other  structures,  and  a 
greater  clearness  in  the  more  delicate  struc- 
tures of  the  spine  complex  in  as  large  a  sec- 
tion of  the  spine  as  is  desired.  It  necessarily 


plates.  We  believe  that  shortly  the  Bucky 
diaphragm  method  will  form  a  basis  for  ob- 
taining results  on  the  spine  which  are  en- 
tirely comparable  to  those  obtained  on  the 
extremities,  and  at  this  time  we  wish  to 
record  systematically  a  number  of  respects 
in  which  the  method  has  materially  helped 
us  in  our  diagnostic  efforts: 

I.  In  the  recognition  of  tuberculosis  and 


:.  A  Few  Fractuked  Spines  Showing  Lauge  Scope  of  Exploration  withovt  Sacrifice 
OF  Radiographic  Quality. 


follows  that  the  gross  lesions  can  be  studied 
more  comprehensively  and  the  minor  or  be- 
ginning lesions  brought  to  light  with  greater 
certainty.  In  the  latter  years  we  have  all  be- 
come used  to  seeing  the  most  critical  radio- 
graphs of  the  extremity  bones,  and  we  shall 
all  admit,  when  we  stop  to  think,  that  in 
the  most  important  spine  cases  the  diagno- 
sis is  often  made  possible  by  the  last  lo  or 
20  per  cent  in  the  technical  excellence  of  the 


metastatic  carcinoma.  Early  tuberculosis 
and  beginning  metastasis  are  deservedly  sub- 
jects which  give  the  roentgenologist  great 
concern  on  account  of  their  clinical  signifi- 
cance and  general  difficulty  of  recognition. 
The  large  comprehensive  plates  have  more 
than  once  yielded  unexpected  infomiation  a 
few  inches  higher  or  lower  than  was  clini- 
cplly  suspected.  Slight  or  suspicious  changes 
in  any  anterior  portion  of  the  vertebral  body 
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have  been  followed  up  by  plates  projected     brae.  Vertebrae  lying  above  the  diaphrag- 


obliquely  or  laterally  so  as  to  bring  the  sus- 
picious point  into  profile,  with  the  result  that 
the  suspicion  was  turned  into  a  diagnosis. 

2.  This  ability  to  obtain  critical  plates  in 
oblique  or  lateral  positions  has  many  times 
resulted  in  the  graphic  measurement  of 
slight  impactions  to  the  bodies  of  vertebrae 


matic  line  have  a  peculiar  anatomic  relation- 
ship, in  that  on  either  side  the  air-filled  lungs 
easily  transmit  rays  which  flood  into  the 
central  plate  area  before  the  denser  spinal 
structures  have  been  fully  recorded.  It  was 
one  of  our  surprises  to  see  how  the  plates 
with  the  Bucky  apparatus  prevented   this 


Ftg  3.  Deep  Osseous  Radiography  fob  Disease. 
A.  Tuberculosis  wilh  Bony  Reaction.  B.  Typhoid  Spine,  afler  eight  months.  C.   Metastatic  carcinoma  of 
prostatic  origin.  Hypertrophic  Arthritis. 


where  such  could  scarcely  be  known  to  exist 
by  any  simple  or  stereoscopic  series  made 
from  in  front.  The  general  value  of  lateral 
spines  has  been  brought  out  in  this  Society 
by  Hickey  and  others.  The  Bucky  dia- 
phragm method  offers  us  the  easiest  means 
of  obtaining  results  in  this  most  difficult 
technique. 

3.  This  filtering  method  makes  possible 
much  more  critical  study  of  antero-posterior 
plates  of  the  middle  and  lower  dorsal  verte- 


source  of  fog  and  gave  us  the  same  clean 
results  obtainable  elsewhere. 

4.  In  the  study  of  the  pelvic  structures 
the  method  has  been  gratifying  on  account 
of  our  ability  to  obtain  a  comprehensive 
plate  of  the  whole  pelvis  without  losing  the 
details  about  either  the  hip-joints  or  the 
sacro-iHac  region.  Fractures  of  one  portion 
of  the  pelvic  ring  are  so  often  associated 
with  a  second  fracture  elsewhere  in  the  pel- 
vis that  comprehensive  plates  should  be  re- 
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lied  upon  for  the  whole  of  the  truth,  particu- 
larly if  radiographic  detail  can  thus  be 
preserved. 

5.  In  cases  of  old  minor  injuries  to  the 
lumbar  spine,  associated  with  traumatic  or 
other  arthritis,  or  with  callus  formation, 
when  structures  of  the  pedicle  and  not  the 
bodies  have  been  fractured,  etc.,  nothing 
short  of  the  most  excellent  plates  by  this  or 
any  other  method  can  lead  one  to  a  justifi- 
able diagnosis,  fully  protected  and  set  aside 


a  large  focus  tube  is  used  the  hard  lines  lose 
somewhat  of  their  sharpness.  This  disad- 
vantage can  be  corrected  somewhat  by  the 
use  of  fine  focus  Coolidge  tubes,  increasing 
the  tube  distance  and  using  a  grid  of  greater 
fineness  and  less  depth. 

DISCUSSION 

Dr.  B.  C.  Darling.  The  opportunity  to 
make  the  large-sized  plate  seems  to  me  is  a 
tlistinct  advantage.  There  has  always  been  a 


A.  Lateral  frt 


Fju.  4.  A  Few  Lateral,  Semi-Lateral  o 
1  Figure  3-A,  B.  Normal  lateral  tor  scope. 


Near-Laieral  Spinks. 
'.   Trttc   lateral   in   compre 


from  the  anatomic  architectural  peculiarities 
common  in  the  lower  spine. 

These  in  brief  are  the  advantages  which 
we  believe  have  been  observable  in  our 
routine  work.  Tliere  is  one  disadvantage 
which  can  be  seen  in  an  inspection  of  any 
series  of  our  plates.  The  osseous  structures 
are  slightly  enlarged  because  of  the  increased 
distance  between  patient  and  plate,  and  when 


limitation,  for  in  order  to  get  satisfactory 
plates,  we  had  to  use  a  small  cone.  By  tliis 
method,  we  will  be  able  to  use  more  11  x  14 
and  14  X  17  plates,  and  we  will  get  much  finer 
detail  by  this  method.  The  hardest  thing  to  get 
is  thus  made  easier,  and  in  this  way  our  diag- 
nostic ability  will  be  improved. 

I  had  the  pleasure  of  seeing  this  apparatus  in 
Dr.  Potter's  office  the  other  day,  and  he  cer- 
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tainly  has  something  worth  while.  He  has 
something  that,  if  mechanically  perfected,  will 
be  of  great  value. 

Dr.  p.  M.  Hickey.  Last  summer  I  had  the 
pleasure  of  visiting  Dr.  Potter's  office,  and 
seeing  a  demonstration  of  how  this  diaphragm 
works,  and  the  plates  which  he  has  I  have 
never  seen  equaled,  either  in  number  or  quality. 
It  is  a  wonderful  thing  that  roentgenography 
of  these  parts  of  the  body,  which  heretofore 
has  been  so  difficult,  can  be  brought  out  with 
such  a  wealth  of  detail. 

Dr.   Isaac  Gerber.   I  would  like  to"  know 


whether  Dr.  Potter  has  found  that  the  use  of 
this  diaphragm  was  interfered  with  at  all  in 
double  screen  and  film  work,  or  whether  all 
of  his  exposures  are  made  on  straight  plates 
or  films. 


Dr.  H.  E.  Potter  (Closing).  The  first  expo- 
sures were  made  with  plates  entirely,  and  this 
seemed  pretty  hard  on  the  thirty  milliampere 
Coolidge  tubes,  so  all  the  rest  of  the  exposures 
have  been  made  with  double  screen  film,  which 
is  very  much  easier  on  the  tube  and  simpler  in 
technique.  The  double  screen  greatly  aids 
instead  of  interferes  with  the  method. 


PNEUMOPERITONEUM  AS  AN  AID  IN  THE  DIFFERENTIAL 
DIAGNOSIS  OF  DISEASES  OF  THE  LEFT  HALF 

OF   THE   ABDOMEN^ 

By  a.  F.  TYLER,  B.  Sc,  M.D.,  F.  A.  C  P. 

OMAHA,    NEBRASKA 


C  INCE  this  paper  is  part  of  a  symposium 
^  on  the  use  of  gas  in  the  peritpneal  cav- 
ity for  diagnostic  purposes,  I  am  definitely 
limited  in  my  discussion  to  the  use  of  this 
method  as  an  aid  in  the  diagnosis  of  diseases 
of  the  left  half  of  the  abdomen. 

Because  of  the  fact  that  many  cases  com- 
plaining of  vague  symptoms  on  the  left  half 
of  the  abdomen  present  themselves  for  ex- 
amination, it  occurred  to  me  when  I  began 
using  this  method  of  diagnosis  that  such 
aid  might  be  of  considerable  use  in  clearing 
up  this  type  of  obscure  cases,  so  that  it  has 
been  my  custom  when  I  am  unable  definitely 
to  locate  pathology  in  the  left  half  of  the 
abdomen  by  the  usual  physical  examination 
and  the  opaque  meal  examination  of  the 
gastro-intestinal  tract,  to  employ  pneumo- 
peritoneum as  a  further  method  of  investi- 
gation. We  have  been  happily  rewarded  in 
many  of  these  obscure  cases,  a  few  of  which 
will  be  mentioned  in  the  body  of  the  present 
paper. 


In  reviewing  my  experience  with  pneumo- 
peritoneum it  has  occurred  to  me  that  the 
greatest  percentage  of  cases  in  which  it  has 
been  definitely  helpful  have  been  those  with 
some  form  of  left-sided  pathology.  In  order 
that  we  may  lay  proper  foundation  for  path- 
ological discussion,  let  us  review  for  a  mo- 
ment the  anatomy  of  the  left  half  of  the  ab- 
domen in  relationship  to  findings  demon- 
strable by  penumoperitoneum.  When  the  ab- 
domen is  filled  with  gas,  it  is  possible  to  see 
clearly  the  outline  of  the  diaphragm 
stretched  across  from  the  center  to  the  left 
ribs  and  above  this,  of  course,  the  lung  in 
the  chest  cavity.  Below  it  can  easily  be  dem- 
onstrated that  the  spleen,  and  in  many  cases 
even  the  pedicle  of  the  spleen,  can  be  readily 
seen.  Near  the  central  portion  of  the  left 
half  of  the  abdomen  can  be  seen  the  left  kid- 
ney in  toto.  In  some  cases  the  left  lobe  of  the 
liver  can  be  visualized  together  with  the  tail, 
of  the  pancreas.  In  other  cases  one  will  see  a 
band  extending  across  from  the  left  parietal 
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wall  of  the  abdomen  over  toward  the  center, 
which  is  only  the  mesenteric  attachment  of 
the  splenic  flexure  of  the  colon.  One  must  be 
careful  that  this  is  not  interpreted  as  patho- 
logical. Having  these  essential  anatomical 
points  in  mind,  it  is  then  not  difficult  to  de- 
termine what  is  pathological. 

Patients  frequently  present  themselves  for 
examination  complaining  chiefly  of  colic  in 
the  left  side  which  on  investigation  may 


nephrosis,  new  growth,  supernumerary  kid- 
ney, ureteral  plug  or  kink.  In  the  spleen,  we 
must  differentiate  between  the  different  leu- 
keniias,  enlargement  from  malaria,  syphilis, 
hemolytic  icterus  or  Banti's  disease  and  peri- 
splenic adhesions.  In  the  pancreas  we  must 
differentiate  between  cyst  and  pancreatitis. 
The  left  lobe  of  the  liver  must  be  differen- 
tiated from  the  pancreas,  the  spleen  and  the 
kidney.  We  may  further  find  adhesions  of 


Fig.    I.    Case    Ni 


3965.— Labce    Retropekitoneal 
Klbney  Showing  Arove  anh  Uis- 
Mass,  Proven  at  operation  to  lie 


prove  to  be  renal  or  ureteral  in  type  or  per- 
haps colonic  in  origin.  They  will  complain  of 
an  indefinite  dragging  or  pulling  sensation 
which  is  worse  in  the  erect  position  and  is 
relieved  by  lying  on  the  back  or  on  the  left 
side.  We  are  compelled  in  these  cases  then,  to 
differentiate  between  diseases  of  the  kidney, 
of  the  left  colon,  of  the  spleen,  of  the  pan- 
creas, of  the  left  lobe  of  the  liver  and  retro- 
peritoneal new  growth.  In  the  colon  we  must 
differentiate  between  spastic  or  ulcerative 
colitis,  adhesions,  diverticula  and  new 
growths.  In  the  kidney,  we  must  differentiate 
between  stone,  pyelitis,  tuberculosis,  hydro- 


the  various  organs  one  to  the  other  or  to  the 
parietal  peritoneum.  We  may,  in  some  cases, 
find  a  retroperitoneal  new  growth,  such  as  a 
large  retroperitoneal  sarcoma  recently  dem- 
onstrated. 

In  speaking  of  the  differential  diagnosis 
in  these  various  conditions,  it  is  my  thought 
that  this  differential  diagnosis  cannot  be 
complete  in  any  case  without  thorough  phy- 
sical examination,  including  the  ^-ray  exam- 
ination and  the  different  laboratory  tests,  to- 
gether with  catheterization  of  the  ureter  and 
other  methods  usually  employed  for  eUmin- 
ating  or  confirming  diagnosis;  so  that  in  my 
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presentation  of  this  subject,  I  take  it  for 
granted  that  all  of  these  different  methods 
are  being  employed  along  with  pneumoperi- 
toneum, as  Case  and  others  have  shown  that 
diverticula  of  the  left  half  of  the  colon  are 
not  infrequent  and  when  carefully  searched 
for  are  quite  readily  demonstrated  by  the 
usual  opaque  meal  and  similar  methods  of 
examining  the  gastro-intestinal  tract.  As  a 
rule  the  spastic  or  ulcerative  colon  can  be 


into  the  peritoneal  cavity,  as  well  as  new 
growths  involving  the  kidney,  or  retroperi- 
toneal space.  Different  types  of  enlarged 
spleen  can  be  demonstrated  by  pneumoperi- 
toneum, but  must  be  differentiated  by  the 
complete  blood  count  and  different  labora- 
tory methods.  Cysts  of  the  pancreas  can  be 
positively  proved  by  pneumoperitoneum  bet- 
ter than  by  any  other  method.  Adhesions  to 
the  various  organs  can  be  actually  visualized 


Fig.  3.  Case  No.  13285.— A  Dense  Band  of  Adhe- 
sions Stketcheu  across  from  the  Cou)N  to  the 
Left  Stde  of  the  Parietal  Peritoneum.  On  inspi- 
ration, the  spleen  presses  down  against  the  liand,  as 
shown  in  the  cut.  On  expiration  the  spleen  moves 
away  from  it. 

demonstrated  roentgenologically  in  the  same 
manner.  New  growths  in  the  left  half  of  the 
colon  are  readily  demonstrated  by  the  opaque 
method.  Stone  in  the  left  kidney  is  demon- 
strated without  the  use  of  pneumoperito- 
neum ;  but  in  some  cases  there  is  a  question 
as  to  whether  the  shadow  is  really  a  kidney 
stone  or  a  calcareous  mesenteric  gland,  and 
pneumoperitoneum  will  help  us  to  differen- 
tiate, especially  when  catheterization  of  the 
ureter  is  impossible.  Hydronephrosis  can 
readily  be  demonstrated  by  injection  of  gas 


Fh;.    4.    Case    No. 
Uterus,  Proven  a 


by  the  injection  of  gas  into  the  peritoneal 
cavity,  clearing  up  many  obscure  cases. 


Case  13844:  Mrs  J.  M.  B.,  age  thirty- 
three  years. 

History. — When  the  patient  was  twelve 
years  old  she  had  an  attack  of  bilious  fever 
with  jaundice.  For  seven  years  she  has  had  • 
pain  in  the  left  upper  quadrant  of  the  abdo- 
men, which  radiates  to  the  back  and  varies  in 
intensity.  She  has  alxlominal  distension  with 
gaseous  eructations,  nausea,  but  no  vomiting 
and  no  jaundice. 
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Physical  Examination. — There  was  a  pal- 
pable tender  mass  in  the  left  upper  quadrant 
of  the  abdomen  and  slight  tenderness  in  the 
right  upper  quadrant. 

Roentgen  Examination. — This  revealed  a 
large  soft  tissue  shadow  in  the  left  upper 
quadrant  which  has  the  contour  of  a  kidney. 

Pneumoperitoneum  proves  that  the  shadow 
is  the  left  kidney,  the  spleen  being  normal  in 
size.  There  are  perisplenic  adhesions  from 
the  spleen  to  the  diaphragm.  The  stomach  is 
normal  in  shape,  size  and  position,  empty 
in  six  hours.  The  duodenum  is  normal.  The 
appendix  has  been  previously  removed.  The 
cecum  and  colon  are  normal  in  contour,  low, 
but  freely  movable. 

Diagnosis. — Enlarged  left  kidney;  peri- 
splenic adhesions. 

Case  13440:  Miss  A.  D.,  age  thirty- four 
years. 

History. — For  five  years  patient  has  been 
having  attacks  of  abdominal  distress,  which 
usually  last  several  weeks,  characterized  by 
a  feeling  of  fullness  or  pressure  in  the  epi- 
gastrium and  in  the  left  side  of  the  abdomen, 
extending  into  the  back. 

Physical  Examination  revealed  a  definite 
tenderness  in  the  lower  right  quadrant  of  the 
abdomen.  Examination  otherwise  negative. 

Roentgen  Examination. — The  stomach  is 
normal  in  shape,  size  and  position ;  empty  in 
six  hours.  The  duodenum  shows  spasm.  The 
appendix  has  been  previously  removed.  The 
cecum  and  colon  are  normal  in  contour  and 
freely  movable. 

Pneumoperitoneum  shows  adhesions  ex- 
tending from  the  left  parietal  peritoneum 
across  to  the  greater  curvature  of  the  stom- 
ach. 

Diagnosis. — Perigastric  adhesions  involv- 
ing the  greater  curvature. 

Case  12846:  Miss  J.  G.,  age  twenty-four 
years. 

History. — Patient  complains  of  splashing 
in  the  stomach  accompanied  by  pain  and 
vomiting.  She  was  examined  by  me  in 
March,  1918,  at  which  time  a  diagnosis  of 
chronic  appendicitis  was  made.  This  was  fol- 


lowed immediately  by  an  appendectomy.  In 
July,  1 91 8,  a  gastro-enterostomy  was  done. 
She  has  not  been  well  since. 

Physical  Examination. — Patient  was  of 
the  enteroptotic  type.  There  was  dullness  in 
both  apices  of  the  lungs  with  rales  in  the  left 
apex  and  left  axilla. 

Roentgen  Examination  shows  the  opaque 
meal  passing  through  the  gastro-enterostomy 
opening.  The  chest  shows  increase  in  both 
hila.  Peri-bronchial  infiltration  well  up  in 
both  apices.  Multiple  areas  of  consolidation 
in  the  left  upper  lobe. 

Pneumoperitoneum  shows  a  few  adhe- 
sions to  the  abdominal  wall  at  the  scar.  The 
shadows  of  both  kidneys  are  visible.  Folds  of 
soft  spleen,  the  uterus,  tubes  and  ovaries  are 
demonstrated. 

Diagnosis. — Pulmonary  tuberculosis.  Ab- 
dominal adhesions. 

Case  12355:  Mrs.  G.  H.,  age  forty-five 
years. 

History. — Patient  has  been  constipated 
for  many  years.  For  the  past  ten  years  she 
has  had  a  tender  point  a  little  to  tlie  right 
and  below  the  umbilicus.  She  now  has  con- 
stant pain  which  radiates  to  the  right  thigh 
and  to  the  back,  but  it  is  never  very  severe. 

Physical  Examination. — Negative  except 
for  general  abdominal  tenderness  with  the 
maximum  point  one  inch  to  the  right  of  the 
umbilicus. 

Roentgen  Examination. — ^The  stomach  is 
normal  in  shape,  size  and  position;  eight 
ounce  residue  at  five  hours.  The  duodenum  is 
normal.  The  cecum  is  not  freely  movable. 
The  colon  is  normal  and  freely  movable.  The 
appendix  is  not  visualized. 

Pneumoperitoneum  shows  adhesions  ex- 
tending from  the  left  side  of  the  colon  near 
the  splenic  flexure  over  to  the  parietal  peri- 
toneum near  the  costal  arch. 

Case  13346:  Mrs.  F.  H.,  age  twenty-nine 
years. 

History. — One  year  ago  the  patient  had 
her  appendix  removed.  Two  years  prior  to^ 
her  operation  she  had  indigestion  and  pain 
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in  the  epigastrium  with  occasional  vomiting. 
Since  the  operation,  she  has  had  a  dull  gnaw- 
ing pain  in  the  right  upper  quadrant.  This 
pain  is  relieved  by  lying  down.  There  is  a 
feeling  of  fullness  after  meals. 
Physical  Examination  shows  marked  ten- 


creased  until  the  time  of  the  examination.  At 
the  time  of  the  examination  the  enlargement 
extended  up  under  the  right  ribs. 

Physical  Findings  revealed  a  large  uterus 
which  nearly  filled  the  entire  abdomen.  The 
mass  was  smooth  except  for  several  nodules 


demess  in  the  right  upper  quadrant  of  the     on  the  upper  anterior  aspect. 

abdomen.  Pnenmoperitonenm  shows  a  fibroid  tumor 

Roentgen     Examination. — Filling    defect     of  the  uterus  plus  pregnancy.  One  month 


Fig.  5.  Case  No.  12846.— Spleen  Showing  Typecal 
Folds  Fhequently  Noticed  at  Postmortem  Ex- 
amination iM  A  Soft  Flabby  Spleen. 


on  the  lesser  curve  near  the  pylorus,  prob- 
ably spasm,  no  tender  point;  empty  in  five 
hours.  The  duodenum  is  normal. 

Pneumoperitoneum  shows  a  band  of  ad- 
hesions to  the  colon  near  the  splenic  flexure, 
against  which  the  spleen  is  pressed  on  deep 
inspiration.  A  band  of  adhesions  from  the 
scar  in  the  right  iliac  fossa  to  the  head  of  the 
cecum  is  also  demonstrated. 

Case  12973:  Mrs.  T.  E.  A.,  age  forty-one 
years. 

History. — Three  months  previous  to  ex- 
amination the  patient  noticed  that  the  abdo- 
men was  growing  larger.  This  gradually  in- 


Fig.  6.  Case  No.  133440. — Arrows  Point  to  Bands 
OF  Adhesions  Extendi.ng  across  from  the  Greater 

CUKVATL-RE  OF  THE  StOMACH  TO  THE  HeFT  PaRIETAL 

Peritoneum. 

later:  Fetus  is  not  visualized,  but  fluid  in  the 
uterus  is  demonstrated. 

Case:  Miss  M.  E.  Age  nineteen  years. 

History. — About  two  years  ago  patient 
began  to  have  pain  and  swelling  in  feet  and 
arms  which  was  worse  at  night.  She  had  a 
cough  and  pain  in  the  chest,  and  night  sweats 
once  in  a  while.  She  was  so  weak  at  times 
that  she  could  not  walk  upstairs. 

Roentgen  E.vaminaiion. — Peri  bronchial 
infiltration  well  out  in  both  lungs.  Both  sides 
of  the  diaphragm  move  freely. 

Pneumoperitoneum  shows  the  liver,  both 
kidneys,  tubes,  uterus  and  left  ovary  normal 
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in  size  and  position.  No  abdominal  adhe- 
sions. Cyst  of  the  right  ovary. 
Diagnosis. — Cystic  right  ovary. 

Case:  Mr.  J.  C,  age  forty-nine  years. 

History, — About  one  year  ago  patient  felt 
pain  in  left  side  and  afterwards,  due  to  curi- 
osity, would  feel  his  side  and  had  pain  on 
pressure.  Later  he  felt  a  mass  in  the  left  side, 
which  has  continued  to  enlarge  until  its  con- 
tour can  be  seen  on  inspection. 

Physical  Examination. — A  large  mass  in 
the  left  upper  quadrant  of  the  abdomen 
which  is  painful  to  pressure  and  movable. 
Large  tumor  in  the  left  side  of  the  abdomen, 
clinically  hydronephrosis.  Large  smooth 
mass  extending  beyond  the  median  line  to  the 
right  and  continuous  with  the  kidney 
shadow. 

Pneuniopcritonctim. — Movement  of  fluid 
in  the  sac  visualized.  Stone  in  left  ureter  just 
back  of  the  bladder.  Probablv  hvdro- 
nephrosis. 

Diagnosis. — Ureteral  calculus. 

Operative  Findings. — Large  retroperi- 
toneal sac  containing  urine,  attached  to  the 
lower  pole  of  the  left  kidney  w-hich  lay  to 
the  right  of  the  median  line.  Ureter  not  con- 
nected to  sac. 

Case:  Mr.  J.  H.,  age  twenty- four  years. 

History. — Patient  first  noticed  swelling  of 
the  abdomen  accompanied  by  pain  in-  the 
small  of  the  back  and  around  the  umbilicus, 
especially  at  night  when  lying  on  his  side. 
During  the  past  week  he  has  had  a  slight 
cough  and  two  profuse  night  sweats. 

Physical  Examination. — Dullness  of  both 
apices  posteriorly  from  the  scapula  down. 
Abdominal  distention  and  umbilical  hernia 
present. 

Roentgen  Examination. — A  small  amount 
of  fluid  in  the  left  pleural  cavity  posteriorly. 

Pneumoperitoneum  showed  adhesive  peri- 
tonitis with  ascites,  probably  tuberculous. 
Only  a  small  amount  of  gas  could  be  injected 
as  the  needle  entered  a  pocket.  The  patient 
complained  of  pain  when  very  little  gas  had 
been  injected. 

Diagnosis. — Tubercular  peritonitis. 


Case  :  Mr.  P.  S.,  age  sixty-eight  years. 

History. — The  patient  had  the  prostate 
gland  removed  in  1918  and  says  stones  were 
imbedded  in  it.  He  recovered  from  this  op- 
eration and  was  in  good  condition  for  some 
time.  Six  months  later  he  began  having  pain- 
ful urination  and  passed  large  amounts  of 
gravel  and  had  colic  pains  in  the  urethra.  He 
passed  nearly  one  hundred  stones  through 
the  urethra  and  had  some  removed  from  a 
pocket  in  the  urethra  apparently  from  a 
dilatation  behind  a  stricture.  He  has  lately 
noticed  severe  pain  from  a  few  minutes  to  a 
half  hour  after  urination. 

Pneumoperitoneum. — Patient  could  not 
pass  catheter  because  of  swollen  urethra. 
One  large  bladder  stone  visualized  and  sev- 
eral smaller  ones. 

Diagnosis. — Recurrent  stones  in  the  blad- 
der. Proved  at  operation. 

Case:  Mrs.  C.  E.  R.,  age  thirty-seven 
years. 

History. — Three  years  previous  the  pa- 
tient had  a  lump  removed  from  the  right 
breast  and  one  year  later  a  second  operation 
was  performed.  She  has  been  having  attacks 
of  pain  in  the  right  side  for  several  years 
which  she  thought  were  pleurisy.  The  past 
two  weeks  she  has  been  getting  short  of 
breath  but  has  very  little  pain. 

Physical  Examination. — Left  pleura 
markedly  thickened.  Friction  rub  on  the 
right  side  at  the  junction  of  the  sternum. 
Breath  sounds  diminished  over  the  entire 
left  chest. 

Roentgen  Examination. — Fibrosis  with 
calcified  glands  extending  well  out  in  the 
right  lung.  Free  excursion  of  the  diaphragm, 
on  the  right  side.  The  left  lung  is  radiopaque 
below  the  level  of  the  third  rib  anteriorlv. 
Several  round  shadows  one  half  inch  in 
diameter  are  seen  in  both  upper  lobes. 

Pneumoperitoneum. — Effusion  of  the  left 
chest.  Fluid  in  the  peritoneal  cavity  which  is 
easily  demonstrated.  No  adhesions,  no  car- 
cinoma masses  demonstrable. 

Diagnosis. — Peritoneal  tuberculosis. 
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A  YEAR  ago,  when  I  began  experimenting 
^  ^  with  pneumoperitoneum,  it  seemed  to 
me  that  it  would  never  come  into  general  use 
unless  some  way  were  found  of  relieving  the 
patient's  discomfort  immediately  after  the 
exposures  were  made.  I  felt  that  the  tech- 
nique would  have  to  be  modified  in  some 
way  so  that  we  could  do  the  work  in  the 
office  and  not  in  the  hospital.  Some  studies 
on  the  absorption  of  gas  from  the  intestinal 
cavity  had  made  me  acquainted  with  the  fact 
that  CO2  is  absorbed  much  more  rapidly  than 
oxygen.  In  July,  191 9,  Dr.  Taylor  and  I  in- 
jected the  preitoneal  cavities  of  a  number  of 
rabbits  with  CO2  and  found  that  it  was  ab- 
sorbed in  a  few  minutes.  After  convincing 
ourselves  that  this  gas  was  as  harmless  as 
oxygen  we  started  using  it  on  patients  in  the 
office.  We  found  that  whereas  oxygen  often 
remains  in  the  abdomen  in  sufficient  amounts 
to  cause  distress  for  four  days  after  injec- 
tion, the  CO2  in  no  instance  remained  over 
half  an  hour.  Ordinarily  the  patient  was  re- 
lieved of  tension  in  twenty-five  minutes. 

Dr.  Stewart  has  stated  in  a  recent  article 
that  he  has  tried  to  make  the  procedure  suit- 
able for  office  practice  by  withdrawing  the 
gas  through  a  trocar  after  the  plates  are 
taken.  My  experience  with  these  patients 
makes  me  very  doubtful  whether  many  of 
them  would  be  willing  to  submit  to  a  second 
puncture  while  they  are  in  pain.  Moreover, 
I  would  rather  not  make  another  wound,  al- 
though my  experience  with  patients  who 
have  been  operated  upon  after  inflation  is  in 
accordance  with  that  of  others  who  have 
found  no  sign  of  damage.  In  only  one  case 
did  I  see  a  light  strand  of  omentum  adhering 
to  the  scar.  Another  objection  to  deflation  is 
that  it  is  hard  to  get  all  the  gas  out,  and  un- 

*Read  at  the  Twenty-first  Annual  Meeting  of  The  American  Roentgen   Ray  Society,  Minneapolis,  Minn.,   Sept.   14—17,  1920. 
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less  this  is  done  completely  the  patient  is 
going  to  remain  uneasy. 

TECHNIQUE 

The  introduction  of  the  gas  is  simplicity 
itself.  I  use  as  a  measuring  bag  the  rubber 
cuff  that  comes  with  a  sphygmomanometer. 
This  holds  about  a  liter.  It  is  connected  with 
the  CO2  tank  and  with  the  needle.  The  air  in 
the  tubing  should  be  washed  out  with  CO2 
because  the  nitrogen  in  it  will  remain  in  the 
abdomen  for  10  days  or  more.  No  attempt 
need  be  made  to  sterilize  the  gas.  The  needle 
is  sterilized  and  then  thrust  through  a  small 
spot  which  has  been  painted  with  iodine.  I 
think  there  is  no  need  for  using  novocain  un- 
less a  very  large  trocar  is  employed.  I  use  a 
needle  with  a  caliber  slightly  larger  than  that 
of  a  lumbar  puncture  needle.  I  always  clear 
it  first  by  injecting  a  few  drops  of  sterile  salt 
solution.  The  injection  is  made  generally  at 
a  point  in  the  middle  of  the  left  rectus  near 
the  navel.  I  find  it  hard  to  get  the  patients  to 
take  enough  of  the  gas.  It  is  easy  with  old 
women  who  have  lost  weight  and  who  have 
flaccid  abdominal  walls,  but  it  is  very  hard 
with  muscular  men.  I  make  it  a  routine  to 
give  a  quarter  of  a  grain  of  morphin  a  half 
hour  before  the  injection.  This  unfortu- 
nately often  produces  nausea  and  vomiting 
later,  but  it  seems  the  lesser  of  two  evils 
because  one  never  can  tell  which  patients  are 
going  to  complain  bitterly.  Even  with  the 
morphin,  some  do  complain  of  pain,  particu- 
larly in  the  right  shoulder.  Others  do  not 
complain  of  much  pain  but  break  out  into  a 
cold  sweat  and  seem  to  be  greatly  distressed 
mentally.  Others  again  have  paid  very  little 
attention  to  the  procedure,  and  one  man  got 
off  the  table  and  went  out  to  lunch  with  me. 
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I  think  the  best  evidence  that  the  operation 
is  not  a  terrible  one  is  the  fact  that  two  of 
my  patients,  who  did  not  take  quite  enough 
gas  the  first  time,  volunteered  to  have  the 
work  repeated. 

The  only  disadvantage  that  I  can  see  to 
the  CO2  technique  is  that  one  must  work  rap- 
idly if  a  number  of  plates  are  to  be  secured. 
We  almost  always  take  first  a  14  x  17  plate 
with  the  patient  lying  prone.  This  is  devel- 
oped immediately  so  that  any  special  points 
of  interest  can  be  focused  on  in  other  plates. 
It  is  very  helpful  when  the  patient  has  not 
much  gas  in  his  abdomen  to  rotate  him 
slightly  so  that  the  right  side  is  a  little  higher 
for  the  gall-bladder  plates  and  the  left  side 
a  little  higher  for  the  spleen  plates.  In  this 
way  one  makes  the  most  of  the  gas  that  is 
there. 

I  made  a  few  attempts  to  use  mixtures  of 
oxygen  and  CO2,  hoping  that  I  might  slow 
down  the  deflation  somewhat,  but  I  promptly 
gave  this  up  because  all  the  disadvantages  of 
oxygen  were  retained  without  sufficient  com- 
pensatory advantages  from  the  CO2. 

Just  a  w^ord  as  to  the  usefulness  of  the 
method.  If  it  were  not  for  the  distress  to 
the  patient  one  would  like  to  have  a  set  of 
these  beautiful  and  instructive  plates  on 
every  individual  who  comes  with  intra-ab- 
dominal troubles.  Unfortunately,  however, 
the  procedure  is  so  alarming  and  distressing 
to  many  patients  that  I  do  not  believe  it  can 
ever  be  used  as  a  routine.  I  have  found  it  of 
most  help  in  the  diagnosis  of  gall-bladder 
disease,  especially  in  the  early  stages.  I  be- 
lieve that  daily  we  are  slipping  up  on  the 
diagnosis  of  early  cholecystitis.  We  should 
be  helping  these  people  before  they  develop 
more  definite  symptoms,  before  they  get 
stones  and  before  they  suffer  irreparable 
damage  to  the  liver  and  pancreas.  One  of  the 
remarkable  things  about  this  technique  is 
that  it  opens  up  a  clear  space  between  the 
liver  and  the  kidney.  Normally,  the  bowel 
should  drop  down  out  of  this  space;  and  in 
a  number  of  cases  in  which  it  did  not  do 
that,  operation  showed  the  expected  adhe- 
sions and  the  expected  gall-bladder  disease. 


In  this  way  I  have  been  able  to  help  a 
number  of   women  who   otherwise   would 
have  gone  on  suffering,  because  I  would  not 
have  had  the  courage  to  advise  operation  in 
the  absence  of  most  of  the  classical  signs  of 
cholecystitis.  Although  some  of  the  thick- 
ened gall-bladders  without  stones  show  up 
very  clearly  on  these  plates,  it  is  most  dis- 
appointing that  others  do  not.  I  have  here 
to-day  a  plate  which  fails  to  show  any  gall- 
bladder shadow  although  it  does  show   a 
stone  which  gave  symptoms  for  twenty-five 
years.  To  be  sure,  operation  showed  that  the 
wall  of  the  gall-bladder  in  this  case  was  still 
thin.  Moreover,  in  spite  of  repeated  attacks 
of  inflammation  there  were  no  adhesions  to 
the  colon.  In  other  cases  it  was  hard  to  be 
sure  of  the  disease  in  the  gall-bladder,  even 
at  operation.  The  wall  was  not  definitely 
thickened,  the  bile  was  sterile,  there  were 
only  a  few  adhesions  to  the  duodenum  and  a 
large  gland  on  the  cystic  duct.  Nevertheless 
the  pathologist  reported  small  abscesses,  full 
of  bacteria,  and  the  patient  got  well  after 
the  cholecvstectomv.  I  think  these  observa- 
tions  must  keep  us  humble,  and  must  make 
us  admit  that  the  roentgen  ray  diagnosis  of 
early  cholecystitis  will  often  be  impossible 
and  always  difficult  and  uncertain. 

In  spite  of  these  disappointments  I  still 
feel  that  the  gas  technique  is  going  to  be 
very  useful.  When  the  history  and  other 
findings  point  strongly  to  cholecystitis,  and 
when  a  series  of  plates,  taken  in  the  usual 
way,  leave  the  question  undecided,  I  practi- 
cally always  resort  now  to  this  technique  and 
often  get  a  definite  answer.  For  a  while, 
after  discovering  the  value  of  CO2,  I  kept 
using  O2  for  special  cases ;  but  the  diflferences 
in  the  distress  of  the  two  groups  of  patients 
was  so  pronounced  that  I  finally  gave  up  the 
use  of  oxygen  entirely.  I  think  that  others 
who  compare  the  after  effects  of  the  two 
gases  will  come  to  the  same  conclusion,  and 
that  the  use  of  CO2  will  win  out,  unless  some 
one  can  find  another  gas  which  is  absorbed  in 
perhaps  forty  minutes.  Even  then,  COi 
might  remain  the  gas  of  choice  because  it  is 
cheap  and  a  common  article  of  commerce. 


TRAUMATIC  PNEUMOCRANIUM 

By  ALFRED  S.  DOYLE,  M.D. 

:;nlgenologist,  University  Hospiial.  Roenlfienologisl  to  St.  Agnes  Hospital  and 
Si.  Edmond's  Home  for  Crippled  Children 


cases  reported  by  Dr.  E.  H.  Skinner,  Dr. 
W.  H.  Luckett.  and  one.  not  reported,  by 
Walter  Dodd. 

In  January,  1919,  Dr.  Hollis  E.  Potter  of 
Chicago  published  a  case  in  The  American 
Journal  of  Roentgenology  and  up  to  the 
present  time  that  seems  to  be  the  only  one 
on  record  in  which  the  patient  appears  to 


'  I  ''HE  subject  of  traumatic  pneumo- 
■^  cranium  is  interesting  inasmuch  as 
only  a  few  cases  of  this  condition  appear  to 
have  found  their  way  into  medical  literature 
within  the  past  decade.  In  The  American 
Journal  of  Roentgenology  of  December, 
1913,  Dr.  W.  H.  Stewart  of  New  York 
published  what  appears  to  be  the  first  rec- 


Fic.  I.  Lateral  View  of  the  Left  Side  of  Heap, 
showing  air  in  cranial  cavity  displacing  anterior 
portion  of  left  hemisphere.  The  lines  of  the  de- 
pressed fracture  in  the  left  frontal  and  temporal 
region  are  also  shown  extending  down  to  the  base. 
Note  that  the  fracture  does  not  show  well  through 
the  air  cavity,  because  of  the  over  exposure  in 
this  area. 


ognized  case  of  abnormal  intercranial  air 
following  fracture  of  the  skull.  It  is  interest- 
ing to  note  that  while  in  the  case  reported 
by  Dr.  Stewart  the  air  was  on  the  right  side 
and  in  the  case  which  I  am  now  reporting 
the  air  was  on  the  left  side,  the  condition 
was  not  suspected  chnically  in  either  case.  In 
August,  1918,  Dr.  George  W.  Holmes  of 
Boston  published  his  case  of  air  in  the  cra- 
nial cavity,  and  referred  in  his  article  to  the 


Fig.  2.  Lateral  View  of  Right  Side.  There  is  no 
difference  in  siie  of  the  cavity,  as  it  extends  to  the 
midline  of  ihe  skull. 

have  made  a  recovery  either  with  or  without 
surgical  intervention.  It  is  possible,  however, 
that  many  cases  of  this  condition  presenting 
no  clinical  symptoms  which  would  cause  the 
patient  to  have  an  jr-ray  examination  have 
passed  unrecognized  and  made  a  complete 
recovery.  The  indication  for  operation 
would  seem  to  depend  entirely  upon  the 
symptoms,  as  is  shown  by  the  recovery  of 
the  case  reported  by  Dr.  Potter,  in  which 
the  patient  made  a  complete  recovery  with- 
out surgical  interference,  but  at  no  time  pre- 
sented serious  symptoms,  and  showed  ab- 
sorption taking  place  in  subsequent  exam- 
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inations.  In  our  case  the  patient  presented 
symptoms  which  progressively  grew  worse 
until  serious  damage  had  been  done  to  the 
frontal  lobe  of  the  brain  and  surgical  inter- 
vention was  evidently  too  late  to  save  the 
patient.  I  have  been  unable  to  find  any  cases 
other  than  those  referred  to  above  with  the 
exception  of  one  reported  by  Dr.  R.  J.  May 
of  Cleveland  and  in  The  American  Jour- 
nal OF  Roentgenology  of  April,  19 19,  in 
which  case  the  plates  were  made  several 
hours  after  death.  The  condition  is  some- 
what unique  in  so  far  as  it  is  not  recognized 
or  suspected  until  after  the  roentgen  exam- 
ination is  made. 

On  June  7,  191 9,  the  patient  was  struck 
by  an  automobile,  at  which  time  he  received 
lacerations  of  the  scalp  in  the  supra-orbital 
region.  He  became  unconscious  and  re- 
mained so  for  several  days,  and  then  re- 
gained consciousness,  but  complained  of  con- 
stant and  severe  headache  in  the  left  frontal 
region.  He  also  complained  of  blindness  in 
the  left  eye.  The  left  eyeball  was  slightly 
sunken  in  the  orbit.  No  operation  was  per- 
formed at  the  time  beyond  sewing  up  the 
wound.  About  the  middle  of  August  he  be- 
came very  irritable,  but  did  not  attempt  vio- 
lence either  to  himself  or  others.  He  also 
began  to  suffer  from  attacks  of  vertigo,  and 
would  faint  three  or  four  times  a  day. 

About  the  latter  part  of  August  his  mental 
condition  became  worse,  and  he  developed 
auditory  aphasia.  When  addressed  he  would 
frequently  give  a  totally  irrelevant  reply. 
This  condition  became  worse.  His  memory 
did  not  seem  to  be  affected,  for  he  had  no 
difficulty  in  naming  his  nine  children,  stating 
their  ages,  dates  of  birth  and  death,  and  he 
seemed  to  be  quite  familiar  with  his  circum- 
stances and  surroundings,  and  talked  intel- 
ligently on  topics  of  every-day  interest.  For 
some  weeks  previous  to  his  admission  to  the 
wards  of  the  University  Hospital  he  would 
wet  and  soil  his  clothing,  and  claimed  that 
he  had  no  knowledge  of  having  done  so.  He 
had  evidently  lost  control  over  his  bladder 
and  rectal  reflexes.  His  appetite  was  not  af- 
fected and  he  slept  well. 


The  patient  was  referred  for  roentgen 
examination  September  2,  19 19,  and  during 
the  absence  of  Dr.  Pancoast  was  examined 
by  me.  Stereoscopic  plates  were  made  of 
both  sides  of  the  head,  also  one  postero- 
anterior  of  the  frontal  region,  and  one 
antero-posterior  of  the  occipital  region.  The 
examination  was  made  presumably  to 
demonstrate  a  depressed  fracture,  which 
was  found  in  the  left  frontal  and  temporal 
region.  We  were  much  surprised  to  find  in 
addition  a  large  air  cavity.  The  plates  of  the 
left  side  (Fig.  i)  showed  the  fracture  in- 
volving the  lower  anterior  section.  The  air 
cavity  was  oval  in  shape  with  irregular 
edges  and  measured  3  J^  by  23/2  inches  on 
the  left  side  plate  and  about  2j4  inches  in 
width  on  the  plate  made  of  the  frontal 
region.  (Fig.  3.) 

Difficulty  was  encountered  in  obtaining 
the  consent  of  relatives  for  the  necessarv 
operation ;  valuable  time  was  lost,  the  patient 
gradually  grew  weaker,  and  the  symptoms 
became  more  pronounced.  Consent  was 
finally  obtained  and  operation  performed 
September  24th.  The  skull  was  trephined  in 
the  left  fronto-temporal  region.  The  dura 
seemed  tense  and  under  pressure  and  upon 
opening  it  air  rushed  out  with  a  hissing 
sound.  It  was  found  that  the  frontal  lobe  in 
this  region  was  compressed  by  the  confined 
air  and  the  brain  tissue  was  soft  and  lacked 
its  normal  resiliency.  There  was  practically 
no  bleeding  and  no  evidence  of  previous 
hemorrhage.  The  dura  was  freed  as  far  as 
possible  from  the  skull  to  permit  it  to  col- 
lapse and  prevent  the  reforming  of  the  air 
cavity.  The  condition  of  the  patient  rapidly 
grew  worse  and  he  died  the  next  day. 

The  autopsy  revealed  two  openings 
through  the  dura  and  a  depressed  fracture 
above  the  outer  half  of  the  orbit  extending 
over  to  the  temporal  region  in  one  direction 
and  towards  the  cribriform  plate  of  the 
ethmoid  in  the  other.  The  brain  tissue  in  the 
aft'ected  area  was  soft  and  did  not  expand 
after  the  air  pressure  had  been  released  at 
operation.  Brain  tissue  was  adherent  over 
the  frontal  sinus  but  no  opening  directly  into 
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the  frontal  sinus  was  found.  The  dura  was  This  probably  acted  as  a  valve  in  admitting 

adherent  to  the  skull  in  many  places,  and  the  and  confining  the  air. 

air  was  under  the  dura.   The   fracture  ex-  The  unusual  features  of  this  case  were: 

tended  into  the  ethmoid  sinuses,  into  which  (i)    The   length  of  time  the  patient  lived 


a  probe  was  passed,  and  found  a  free  pass- 
age into  the  nasal  cavity  on  the  left  side. 
Considerable  thick  mucous  was  found  in  the 
passage  through  which  the  probe  passed. 


with  gradually  increasing  air  cavity  into 
which  air  constantly  gained  admission  from 
the  ethmoid  cells  and  could  not  escape.  (2) 
The  condition  was  not  suspected. 


A  RETINOMETER* 

By  a.  HOWARD  PIRIE,  M.D. 


'  I  ''  HE  instrument  which  I  present  to  you 
■■■  was  made  in  order  to  allow  me  to  test 
the  sensitiveness  of  my  own  retina  to  the 
fluorescent  screen.  I  use  it  for  this  purpose 
from  time  to  time,  but  its  chief  field  of  use- 
fulness is  in  its  power  to  take  up  the  atten- 
tion of  visiting  physicians  and  surgeons  who 
come  to  the  fluoroscope  with  retinae  ren- 
dered most  insensitive  by  the  light  in  which 
they  are  accustomed  to  work.  These  visitors 
to  the  fluoroscope  are  invariably  willing  to 
go  on  using  the  retinometer  till  they  are 

■Read  at  the  Tw«ntr-fir>t  Annual  Mceling  of  The  Aueiicah  fi 


ready  to  see  the  fluorescent  screen  to  advan- 
tage. The  more  visitors  who  come  at  one 
time  the  better,  as  then  there  is  competition 
between  them  as  to  who  will  first  develop 
sufficient  sensitiveness  of  his  retina  to  be  the 
first  to  use  the  instrument. 

The  retinometer  consists  of  three  lumin- 
ous discs,  the  largest  is  a  triangle,  the  me- 
dium sized  one  is  oval  and  the  smallest  one 
is  a  circle  with  a  diameter  of  about  i  mm. 
These  three  discs  are  kept  in  the  dark  by  a 
covering  flap  which  is  kept  in  apposition 
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with  the  discs  by  means  of  a  spring.  A  string 
a  yard  long  is  attached  to  the  flap.  By  pulling 
this  string  the  discs  are  exposed.  The  free 
end  of  the  string  has  a  luminous  tassel  for 
the  convenience  of  finding  it  in  the  dark.  To 
use  the  instrument  the  observer  picks  up  the 
tassel  and  pulls  on  the  string;  holding  the 
tassel  in  his  hand,  keeping  the  string  taut  he 


able  to  see  the  third  luminous  disc,  but  the 
radiologist  should  be  able  to  see  it  plainly 
himself. 

When  finished  with  the  instrument  the  ob- 
server lets  go  of  the  string  and  it  automat- 
ically closes,  thus  protecting  the  luminous 
discs  from  the  action  of  light.  The  discs 
shine  more  brightly  in  the  dark  after  being 


exposed  to  bright  light  and  for  this  reason 
they  are  always  kept  in  the  dark  and  only 
exposed  to  view  by  the  action  of  pulling  the 
string.  They  remain  of  constant  luminous 
power  if  they  are  not  exposed  to  the  light. 
The  three  discs  chosen  for  this  instrument 


nous  tassel  at  once.  One 
who  has  come  into  the  dark  room  from  out 
of  doors  will  be  unable  to  see  the  large  lumi- 
nous triangle.  But  by  going  close  up  to  it  he 
will  see  it  and  he  can  then  recede  from  it 
gradually,  keeping  it  in  view  as  his  retina 
grows  more  sensitive.  When  he  can  just  see 
the  large  triangle  alone  at  the  distance  of  the 
length  of  the  string  (one  yard)  he  will  be  un- 
able to  see  the  next  brightest  spot — the  oval, 
but  by  now  going  close  up  to  it  he  will  l)e  able 
to  see  the  oval  and  by  the  time  he  can  see  the 
oval  at  the  distance  of  the  length  of  the 
string,  he  is  ready  to  begin  to  use  the  fluor- 
escent screen.  Until  he  can  see  the  triangle 
and  the  oval  in  the  dark  his  eyes  are  not  in  a 
fit  state  to  look  at  the  screen.  It  is  folly  to 
point  out  tuberculosis  to  a  visiting  physician 
when  his  eyes  are  not  sensitive  enough  to  see 
these  two  discs  in  the  dark.  Visitors  to  the 
dark  room  seldom  stay  long  enough  to  be 


Fk;.  3.  Uetinometer  1 

are  the  standard  discs  of  a  company  manu- 
facturing them.  I  picked  them  out  of  a  large 
selection  of  standard  luminous  discs,  and 
have  been  using  them  for  more  than  six 
months  during  which  I  have  noticed  no 
change  in  the  power  of  their  luminosity. 

I  have  to  acknowledge  the  help  of  the 
Victor  Electric  Corporation  in  getting  the 
instnmient  up  in  its  present  shape,  which 
differs  considerably  from  my  first  model. 


INTRACRANIAL  CALCIFICATION 


By  JOHN  T.  MURPHY,  M.D. 


TOLEDO,  OHIO 


T^HIS  paper  is  the  result  of  an  interest 
-*■      in  the  subject  aroused  by  the  follow- 
ing case : 

CASE  REPORT 

Mrs.  M.  J.  L.  Referred  by  Dr.  Pamment. 

Occupation:  Bookkeeper.  Age  forty- 
seven.  Married. 

Previous  History. — Negative  except  for 
diphtheria  in  childhood.  Perineal  repair  in 
191 2.  Menstruation  began  at  eighteen  years. 
Stopped  at  the  age  of  forty-two.  Always 
regular  and  no  pain.  Patient  married  at 
twenty-four  years  and  had  her  first  child  at 
twenty-seven  years,  which  died  fourteen 
months  later  of  infantile  paralysis. 

Convulsions  began  some  time  after  an 
operation  for  repair  of  a  perineal  tear,  in 
1912.  At  first  they  occurred  about  twice  a 
year,  then  four  times  a  year  and  during  No- 
vember, 1 919,  she  had  four.  With  two  ex- 
ceptions they  always  came  on  during  sleep. 
Her  husband  states  that  he  would  be  awak- 
ened in  the  early  morning  by  her  moaning 
and  would  find  her  shivering,  teeth  set  and 
some  frothing  at  the  mouth.  She  would  be 
unconscious  of  the  attack  until  the  next 
morning,  when  she  would  find  that  she  had 
passed  her  urine  in  the  bed,  and  had  a  sore 
tongue  and  a  severe  headache.  She  would 
feel  so  tired  and  muscle  sore  that  she  would 
not  go  to  work  that  day.  She  has  had  more 
or  less  headache,  but  noticed  that  the  head- 
ache was  very  severe  and  continuous  the 
whole  month  of  November,  191 9.  Has  had 
no  nausea  or  vomiting.  Has  worn  glasses  for 
some  time  but  has  not  noticed  that  her  eye- 
sight was  getting  worse  previous  to  this  last 
attack. 

Present  Complaint. 

1.  Paralysis  of  right  arm  and  leg. 

2.  Inability  to  speak. 

3.  Drooling  from  right  side  of  the  mouth. 

*Read  at  the  Twrnty-first  Annual  Meeting  of  The  American  Roentgen   Ray  Society,  Minneapolis,   Minn.,  Sept.   14-17,   1920. 
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4.  Convulsions. 

5.  Headache. 

History  of  Present  Complaint. — On  Nov. 
29,  191 9,  patient  got  up  at  the  usual 
time,  dressed  herself  and  went  to  the  kitchen 
to  prepare  breakfast,  but  was  not  conscious 
of  it.  Her  husband  saw  that  she  was  not 
well  and  insisted  that  she  go  back  to  bed. 
He  tried  to  have  her  drink  some  coffee  but 
she  couldn't  hold  the  cup.  He  put  her  to  bed 
where  she  slept  almost  continuously  for 
twenty- four  hours. 

Physical  Examination. — Nov.  30,  1919. 
Patient  is  a  robust  woman,  lying  in  bed, 
conscious  but  unable  to  talk.  Head  and 
Neck:  Right  side  of  face  is  smoothed  out. 
Tongue  protrudes  to  the  right.  Mouth  is 
drawn  to  left.  Drools  out  of  right  side  of 
mouth.  Right  eyelid  closes  partly  only.  Pa- 
tient tries  to  talk  but  cannot.  Chest:  Lungs 
— negative.  Heart :  Borders  normal,  rate,  70, 
rhythm  good.  No  murmurs.  Abdomen :  Neg- 
ative. Right  Arm:  Can  move  it  part  way  to 
head.  Left  Arm:  Normal.  Right  Leg:  Can 
move  it  slightly.  Left  Leg:  Normal.  Blood 
Pressure:  Systolic,  130;  Diastolic,  85.  Blood 
Wassermann:  Negative.  Spinal  Fluid:  Neg- 
ative. Urine:  Negative. 

Since  this  time  there  has  been  a  gradual 
return  of  normal  functions.  No  convulsions 
since  onset.  As  soon  as  the  patient  was  able 
to  be  about  she  was  brought  in  for  examina- 
tion with  the  ;r-rays.  A  stereoscopic  set  of 
plates  showed  the  following: 

A  series  of  fine  calcified  lines,  each  form- 
ing part  of  a  circle,  was  seen  to  lie  above  and 
behind  the  sella  and  about  midway  between 
the  left  side  of  the  skull  and  the  median  line, 
the  whole  making  a  barrel  shaped  shadow 
with  the  long  diameter  transverse,  size  about 
J/2  inch  in  width  by  about  ^  inches  long. 
There  is  also  a  distinct  increase  in  the  mark- 
ings of  the  frontal  bones  on  that  side. 
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On  reviewing  the  literature  an  exhaustive 
study  of  the  subject  was  found  in  the  Johns 
Hopkins  Hospital  Bulletin  for  October, 
igi6,  in  which  the  entire  subject  of  the  use 
of  the  x-ray  in  brain  tumor  cases  was  taken 
up.  The  previously  reported  cases  are  re- 
viewed. They  are  seven  in  number,  all  from 
the  foreign  literature.  To  these  are  added  six 
of  their  own,  found  in  a  series  of  100  cases 
clinically  demonstrated  brain  tumors. 


calcification  extended  from  the  base  upward 
into  the  brain  substance,  one  case  of  aneur- 
ysm of  the  internal  carotid  artery,  and  two 
cases  of  calcification  above  and  very  close  to 
the  sella. 

In  The  Amehicax  Journal  of  Roent- 
CENOLOGV,  1916,  111,  is  a  report  of  a  case  by 
A.  W.  George,  as  follows:  A  man  twenty- 
three  years  old.  Stereoscopic  plates  of  the 
head  made  in  the  lateral  position  show  an 


Fiu.  I.  Showing  Calcareous  Mass  ln  Lekt  SiriE  of  Skull 


In  the  cases  reported  in  the  foreign  lit- 
erature Fittig  observed  three  calcified  areas 
in  the  walls  of  a  cyst  in  an  occipital  lobe; 
Grunmach  a  calcified  tumor  in  the  pineal 
gland;  Algygi  a  basal  tumor  with  areas  of 
calcification;  Klineberger  a  tumor  of  the  oc- 
cipito-parietal  region ;  Steida  a  calcified 
cysticercus,  and  Strater  a  calcified  brain  ab- 
scess only  recognized  after  operation ;  Licht- 
heim  a  calcified  gumma  also  not  recognized 
imtil  after  operation.  Schiiller  in  his  book 
reports  five  cases  alt  of  which  are  calcified 
areas  in  the  brain  substance  itself.  Huerig 
and  Dandy's  cases  are  as  follows:  One  case 
of  calcification  of  the  brain  substance,  one 
case  of  calcification  in  the  sella,  one  case  of 


area  of  about  3  cm.  in  diameter,  posterior  to 
the  sella,  with  apparently  calcified  walls.  The 
patient  had  been  injured  in  the  head  while 
playing  football  and  was  unconscious.  Epi- 
leptic attacks  began  about  eighteen  months 
ago.  Operation  showed  a  small  tumor  situ- 
ated just  below  the  pia  mater  and  adherent 
to  the  midfrontal  lobe,  diagnosed  as  an  en- 
capsulated glioma. 

In  an  endeavor  to  find  out  the  general 
experience  of  roentgenologists,  I  wrote  to 
twenty-five  of  the  members  of  the  Society, 
asking  them  to  give  me  their  experience  with 
the  demonstration  of  calcified  areas  within 
the  skuH.  Many  of  the  letters  spoke  of  the 
calcification  of  the  pineal  gland,  which  was 
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considered  as  a  normal  finding.  Except  in 
four  instances  the  replies  were  negative  for 
other  findings.  Dr.  Charles  F.  Bowen  re- 
ported one  positive  case  in  approximately 
200  cases  examined.  The  history  is  as 
follows: 

There  was  a  calcareous  deposit  about 
I  inch  long  and  J/^  inch  wide  which  was 
found  to  be  lying  just  above  the  external 
auditory  canal  about  i  inch  from  the  inner 
table.  It  was  lying  in  the  brain  tissue.  This 
was  removed  at  operation  and  his  epilepsy 
cured.  The  man  had  had  a  fractured  skull 
about  fifteen  years  before.  Dr.  Bowen  was 
of  the  opinion  that  a  small  piece  of  bone 
was  driven  into  the  brain  tissue  acting  as  a 
nucleus  for  the  deposit  of  lime.  The  speci- 
men however  failed  to  show  any  nucleus  of 
this  kind.  This  was  the  only  case  in  the  ex- 
perience of  these  men  in  which  they  were 
able  to  show  calcification  in  the  brain  itself. 
One  man  had  had  considerable  experience 
with  calcified  areas  in  the  falx  cerebri,  the 
"psammoma"  of  the  textbooks.  Two  other 
men  called  attention  to  the  finding  of  calci- 
fied plaques  in  the  meninges.  Other  than  this 
the  findings  had  all  been  negative. 

The  actual  diagnosis  of  the  case  I  have 
reported  is  in  no  way  clear  to  me.  Whether 
it  is  a  cyst  of  the  brain  or  an  aneurysm  of 
the  anterior  cerebral  artery  I  am  not  sure.  It 
is  however  clear  from  the  clinical  view-point 
that  its  presence  has  at  times  caused  changes 
in  the  internal  capsule;  the  absence  of  gen- 
eral sig^s  of  pressure  is  noticeable,  and  al- 
though the  eyegrounds  were  not  examined 
at  the  time  of  the  paralysis,  later  examina- 
tion shows  them  to  be  clear. 

Roentgenograms  made  recently  of  the 
case  seem  to  show  that  the  tumor  is  less 
clearly  defined;  this  however  may  be  due 
only  to  difference  of  technique.  The  fact  that 
the  patient  has  been  on  small  doses  of 
the  iodides  continuously  since,  may  have  had 
some  effect.  She  now  is  apparently  in  good 
health,  with  no  headaches  and  only  a  small 
facial  paralysis  remaining. 
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DISCUSSION 

Dr.  W.  F.  Manges.  I  know  but  little  about 
the  subject  of  the  author's  paper.  I  have  seen 
quite  a  number  of  calcified  masses  in  the  skull. 
I  have  not  come  to  the  point  where  I  want  to 
take  the  time  to  study  the  literature  on  the 
subject,  and  unfortunately  the  cases  are  so 
seldom  operated,  that  we  really  don't  get  to  the 
final  diagnosis  in  the  matter. 

I  have  recently  had  a  case  in  which  there 
was  a  calcareous  mass  that  was  fully  an  inch 
and  a  half  in  length  and  practically  an  inch  in 
its  greatest  width,  irregular  in  outline,  and 
very  much  more  densely  calcareous  than  is 
shown  in  Dr.  Murphy's  case.  This  particular 
patient  had  no  symptoms  whatever,  except 
headache.  He  was  a  clothing  salesman,  who 
had  been  working  up  to  within  two  or  three 
days  of  the  time  when  I  first  examined  him,  but 
he  did  have  at  that  time  very  violent  head- 
ache. He  stayed  around  the  Hospital  for  a 
while,  and  became  dissatisfied  about  something 
and  went  elsewhere.  Finally  someone  started 
giving  him  iodides — his  Wassermann  had  been 
negative  both  by  blood  and  spinal  fluid — ^but 
with  iodides  his  headache  disappeared,  and  he 
was  apparently  very  much  improved.  I  haven't 
had  a  recent  radiograph  of  him,  so  I  can  not 
say  whether  or  not  there  has  been  any  change 
in  the  tumor. 

In  another  instance,  an  adult,  man,  age 
forty-five  to  forty-eight  years,  had  been  per- 
fectly healthy  all  his  life,  without  any  history 
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of  injury  until  just  shortly  before  my  exam- 
ination— I  have,  I  believe,  shown  this  case  be- 
fore this  Society  or  some  section  of  it  previ- 
ously— and  the  radiographs  of  the  head  showed 
a,dense  "stone,"  I  called  it,  in  his  brain,  within 
about  a  half  inch  of  the  cortex  on  one  side.  He 
came  to  me  for  examination  because  he  had  re- 
cently developed  epileptic  convulsions,  never 
having  had  any  during  early  life,  and  no  fam- 
ily history  of  anything  of  the  sort.  What  the 
origin  of  that  density  was,  I  haven't  the  faint- 
est idea,  but  I  think  the  injury  he  received 
shortly  before  he  came  to  me  was  severe 
enough,  and  the  weight  of  this  thing  sufficient, 
that  the  trauma  that  otherwise  would  not  have 
been  disastrous  at  all,  set  up  an  irritation  which 
was  the  cause  of  his  epilepsy.  He  refused 
operation. 

Then  again  I  have  had  a  number  of  cases  in 
which  these  calcareous  nodules  were  multiple 
and  scattered  throughout  the  brain,  near  the 
cortex,  and  deep  in  the  brain,  and  in  only  one 
instance  did  I  have  any  idea  as  to  what  the 
cause  might  be,  and  that  was  the  case  of  a  child 
who  gave  a  very  definite  history  of  tuberculous 
meningitis,  and  I  thought  perhaps  there  had 
been  foci  of  infection  in  the  brain  at  one  time 
which  had  healed  by  calcareous  deposit. 

Dr.  W.  a.  Evans.  We  have  been  able  to 
classify  intracranial  calcifications  under  three 
general  heads.  The  first  is  the  calcification 
which  occurs  in  cyst  walls.  These  cysts  have 
been  observed  both  in  infancy  and  adult  life. 


Infants  showing  calcified  cyst  formation  usu- 
ally present  evidence  of  impaired  mental  de- 
velopment or  a  spastic  paraplegia.  The  calcifi- 
cations occurring  in  adult  skulls  are  usually 
associated  with  cysts  which  are  secondary  to  a 
fracture  of  the  skull  or  subdural  hemorrhages. 
Plates  of  the  head  in  a  case  recently  referred 
for  skull  examination,  with  a  history  of 
epilepsy,  revealed  a  calcification  which  oc- 
curred in  the  brain  substance,  the  distribution 
of  lime  suggesting  deep  brain  cyst. 

Under  the  second  heading  are  the  deposits 
of  so-called  "brain  sand."  Of  special  interest 
at  this  time  is  the  deposit  of  lime  in  the  pineal 
body,  it  being  claimed  by  some  observers  that 
the  calcification  of  the  pineal  is  evidence  of  its 
degeneration,  with  resulting  loss  of  function; 
accordingly  cases  presenting  abnormal  sexual 
development  should  present  atypical  calcifica- 
tions of  the  pineal  gland.  In  our  experience, 
there  has  been  no  constant  connection  between 
early  deposits  of  lime  in  the  pineal  gland  and 
precocious  sexual  development  of  thirteen,  in 
which  we  were  unable  to  show  any  brain  sand 
in  the  vicinity  of  the  pineal. 

The  deposits  of  brain  sand  in  the  falx  cere- 
bri, the  so-called  psammoma,  should  not  be 
considered  as  the  same  type  as  a  pineal  calci- 
fication. Some  pathologists  classify  them  as  a 
true  bone  tumor  or  osteoma. 

Under  the  third  heading,  and  this  is  probably 
the  least  important,  is  the  calcium  deposit  in 
the  walls  of  the  blood  vessels,  especially  the 
circle  of  Willis. 


NEW   ROENTGENOGRAPHIC  TECHNIQUE   FOR   THE 
STUDY  OF  THE  THYROID* 

By  GEORGE  E.  PFAHLER.  M.D. 

ly^^  Y  experience  in  the  study  of  the  thy-  we  have  an  excellent  opportunity  for  a  care- 
■*■  ■*■  roid  roentgenographicaUy,  heretofore,  ful  study  of  this  group  of  patients.  There- 
has  been  generally  unsatisfactory,  I  have  fore,  in  February  of  this  year  I  determined 
seen  no  description  of  technique  that  really  to  investigate  these  cases  as  thoroughly  as 
demonstrates  the  outline  of  the  thyroid  ex-  possible  roentgenographically,  and  have 
cept  in  very  large  thyroids  or  in  the  large     fmally  developed  a  technique  that  is  almost 

universally  satisfactory,  because  one  can,  by 
this  method,  demonstrate  not  only  the  ab- 
normal thyroid  and  the  enlarged  thyroid, 
but  the  normal  thyroid,  I  know  of  no  other 
technicjue  which  will  demonstrate  the  size 
and  outHne  of  the  normal  thyroid. 

It  is  well  known  that  the  reduction  in  the 
thyroid  by  roentgenotherapy  is  one  of  the 
latest  results  obtained  in  the  treatment  of 
the  exophthalmic  goiters,  or  Grave's  disease. 
I  have  many  patients  that  have  been  cured, 
but  unfortunately  I  do  not  have  their  ori- 
ginal roentgenograms:  that  is,  the  roentgen- 
ograms made  of  their  particular  cases  at  the 
beginning  of  treatment.  I  am  quite  sure, 
however,  that  as  this  study  is  further  de- 
veloped and  continued,  we  can  record  quite 
accurately  the  progressive  reduction  in  the 
size  of  the  goiter.  Measurement  of  the  cir- 
cumference of  the  neck  in  determining  the 
reduction  of  the  goiter  is  very  crude,  for  one 
may  actually  have  a  reduction  in  the  size  of 
the  tumor,  and  yet  an  increase  in  the  size  of 
the  neck,  because  it  is  quite  well  known  that 
as  exophthalmic  goiter  cases  improve, 
they  begin  to  take  on  weight.  In  fact,  in- 
crease in  weight  is  one  of  the  earliest  signs 
of  improvement.  As  they  increase  in  weight, 
naturally  the  circumference  of  the  neck  in- 
creases due  to  the  deposit  of  fat,  and  there- 
fore the  goiter  may  be  reduced  while  the 
circumference  of  the  neck  shows  very  little 
reduction  or  even  shows  an  increase.  It  can- 
not, therefore,  be  depended  upon  as  a 
method  of  recording  the  progressive  reduc- 
tion of  a  goiter. 


Fir..  1.  P.J445J-D-  Mr.  J.  S.  Cahcinoma  of  the 
THYRo[n.  Note  the  si^c  of  ihc  ihyroid,  but  particu- 
larly  the  irregular  compression  of  the  esophagus. 

substernal  thyroids.  These  have  been  studied 
in  the  |X)stero-anterior  position,  especially 
by  Drs.  Crotti  and  Bowen  in  their  excellent 
paper  presented  before  this  Society  in  1913' 
Since  so  large  a  number  of  the  hyperthy- 
roid  cases  are  sent  for  roentgenotherapy,  be- 
cause of  the  excellent  tlierapeutic  results 
obtained  in  the  treatment  of  toxic  goiters, 

I  Crotti.  .^^^HE.  The  roentgen  ray  in  intrathoracic 
kioilcr  and  thymus  hyperplasia.  S.  Am.  M.  Assn., 
Jan.  11,  19IJ,  p.  117. 

•W«rt  al  the  T»«.lyfim  .Annual  Meeting  of  The  Aiiebic*?!  1 
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In  a  number  of  cases  patients  are  sent 
with  symptoms  of  hyperthyroidism  and  one 
can  feel  little  or  no  enlargement  of  the  thy- 
roid, but  since  I  have  been  using  this  method 
of  recording,  I  have  not  found  one  in  which 
there  was  not  an  actual  enlargement  of  the 
thyroid.  I  cannot  say,  however,  that  one  does 
not  have  hyperthyroidism  without  an  in- 
crease in  the  size  of  the  thyroid.  Occasionally 
a  patient  complains  of  difficulty  in  swallow- 
ing due  to  pressure  in  the  region  of  the 
thyroid  and  yet,  by  palpation,  the  enlarge- 


and  difficulty   in  swallowing  or  breathing 
without  being  palpable. 

This  method  may  be  of  value  in  differen- 
tiating malignant  goiter  from  the  benign 
goiter — probably  only  in  occasional  in- 
stances, however.  In  one  case  there  was  con- 
siderable irregularity  in  the  outline  of 
pressure  upon  the  esophagus. 

TECHNIQUE 

The  examination  is  made  with  the  patient 
in  the  standing  posture.  The  position  best 


ment  is  so  slight  (or  entirely  absent),  that 
it  is  difficult  to  understand  how  a  patient 
can  have  such  symptoms  without  palpable 
enlargement.  By  this  method,  however,  com- 
pression of  the  trachea  or  pressure  of  the 
esophagus  can  be  shown  and  these  symptoms 
explained.  It  is  well  known  that  even  the 
very  large  goiters  may  cause  no  pressure  ef- 
fects on  either  the  trachea  or  the  esophagus. 
On  the  other  hand,  a  very  small  goiter  or 
small  adenoma  may  press  posteriorly  and 
cause  a  very  distinct  symptom  of  pressure 


Fig.  3.  P.28929-D.  Note  the  Compb 

EsOPHAfil'S  BY   A  VERY  SMALL  GolTER  IN   A    CaSE  IN 

WHICH  THE  Goiter  was  not  Palpable.  Note  the  en- 
larged b'mphatic  gland  under  the  angle  of  the  jaw. 

showing  the  outline  of  the  tumor  is  obtained 
fluoroscopically.  The  patient's  sternum  and 
the  anterior  portion  of  the  neck  is  pressed 
strongly  against  the  fluorescent  screen.  The 
chin  is  turned  toward  the  side  on  which  the 
enlargement  is  most  marked  and  tilted  up- 
ward as  far  as  possible.  This  draws  the  thy- 
roid up  into  position  where  it  can  be  shown 
in  the  plate.  One's  aim  must  be  to  get  a  good 
lateral  view  of  the  neck,  but  both  shoulders 
should  be  as  nearly  as  possible  in  contact 


New  Roentgenographic  Technique  for  Thyroid  Study 


with  the  plate,  I  think  it  is  entirely  possible 
that  this  same  technique  can  be  carried  out 
with  the  patient  lying  down  upon  the  table ; 
but  in  my  own  laboratory  I  have  found  the 
above  position  more  practical.  The  tube  plate 
distance  is  25  inches.  The  tube  is  centered 
midway  between  the  lower  border  of  the  jaw 
and  the  upper  border  of  the  clavicle  and  cen- 
tered directly  over  the  thyroid.  I  use  8  by  10 
duplitized  films  and  double  intensifying 
screens.  The  exposure  will  vary  from  three- 
fourths  to  one  and  a  quarter  seconds,  de- 


DISCUSSION 

Dr.  L.  Jaches.  I  would  like  to  ask  Dr.  Pfah- 
ler  to  describe  the  position  again,  I  did  not 

quite  get  it. 

Dr.  p.  M.  Hickey.  I  was  about  to  ask  the 
same  question.  I  did  not  quite  get  the  angle.  I 
thought  perhaps  he  would  again  demonstrate 
the  exact  technique. 

Dr.  B.  C.  Darling,  I  would  like  to  ask  Dr. 
Pfahler  if  there  is  any  possibility  of  confusing 


Fic    4.    P.28i;6-D. 
Smooth  Outline  o 
OF  THE  Thykoid. 

pending  upon  the  thickness  of  the  patient's 
neck,  with  35  miUiamperes,  and  a  5  inch 
spark-gap. 

With  the  above  technique  it  is  possible 
and  advisable  to  examine  every  goiter  patient 
that  comes  to  the  office,  making  a  definite 
record  at  the  beginning  of  treatment,  and 
making  further  records  during  the  treatment 
or  at  the  end  of  treatment.  Further  use  of 
this  method  of  examination  and  detailed 
study  will  probably  demonstrate  more  clearly 
its  usefulness. 


Fig-  5.  P.28o6f»-D.  Sh. 

P.^TIENT  THAT   HAD   1 

the  sternocleidomastoid  muscle  in  that  position 
with  the  shadow  of  the  thyroid. 

Dr.  G.  E.  Pfahler  (closing).  Answering 
Dr.  Darhng's  question,  if  you  study  those 
plates  carefully,  you  can  see  the  sternocleido- 
mastoid and  why  it  would  not  be  confused 
with  the  shadow  of  the  thyroid.  It  was  shown 
in  a  number  of  the  normal  cases.  If  you  recog- 
nize the  normal,  it  is  easy  to  recognize  the  ab- 
normal by  comparison.  I  merely  present  this 
as  a  method  and  not  as  a  final  study.  (Position 
again  demonstrated  by  Dr.  Pfahler,  with  Dr. 
Bowman  as  subject.) 
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Annual  Meeting  Central  Section 

The  Second  Annual  Meeting  of  the  Central 
Section  of  The  American  Roentgen  Ray 
Society  will  be  held  on  February  21,  1921,  at 
St.  Louis,  Missouri, 

Communications  regarding  the  program 
should  be  addressed  to  the  president.  Dr.  Janies 
G.  Van  Zwaluwenburg,  Ann  Arbor,  Michigan, 
The  chairman  of  the  local  committee,  Dr. 
Edwin  C.  Ernst,  412  Humbolt  Building, 
St.  Louis,  may  be  addressed  concerning  mat- 
ters of  arrangements. 


Isaac  Gerber,  M.D., 
Leopold  Jaches,  M.D.. 
P.  M.  HiCKEY,  M.D.. 


Annl'al  Meeting  Western  Section 
The  officers  of  the  Western  Section  of  TnK 
American  Roentgen  Ray  Society  are  mak- 
ing plans  for  their  second  annual  meeting. 
They  have  selected  Portland,  Oregon,  as  thie 
place  of  meeting,  and  the  time  has  been  set  for 
May  27th  and  28th.  This  time  will  permit  of  a 
continuous  trip  for  the  western  men  who  de- 
sire also  to  attend  the  A.  M.  A.  meeting  in 
Boston. 

The  Pacific  Coast  Roentgen  Ra\'  Society 
will  meet  at  the  same  time  and  place,  the  two 
organizations  being  the  guests  of  the  Porllanii 
Roentgen  Club,  a  very  active  organization  of 
specialists. 

The  Secretary  of  the  Western  Section  would 
welcome  a  visitor  or  two  from  the  East  with 
papers  or  demonstrations,  and  can  assure  them 
of  a  very  enjoyable  meeting.  Address  Dr.  War- 
ner Watkins,  Box  1328,  Phoenix,  Arizona. 

LAWRENCE  HERSCHEL  HARRIS 
Lawrence   Herschel    Harris   died    at   his 
h»tme   in   Sydney  on   September    13.    1920, 


;  Herschell  Harris 
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after  a  distressing  illness  of  fifteen  weeks  due 
to  an  encephalitis  following  influenza.  He 
was  the  last  of  Australia's  pioneer  roentgen- 
ologists, having  taken  up  this  specialty  in  the 
late  nineties.  He  was  appointed  roentgenolo- 
gist to  Sydney  Hospital  in  1900,  and  at  the 
time  of  his  death  he  was  consultant  to  this 
hospital  and  also  director  of  departments  of 
Roentgenology  at  the  Royal  Prince  Alfred 
and  Royal  Alexandra  Hospital  for  Children 
in  Sydney.  He  was  made  an  Honorary  Mem- 
ber of  the  American  Roentgen  Ray  So- 
ciety in  1 91 6  and  was  President  of  the  Sec- 
tion of  Roentgenology  at  the  Australasian 
Medical  Congress  in  1913.  He  was  visiting 
England  in  August,  191 4,  and  volunteering 
immediately  left  London  on  August  i6th 
with  the  Australian  Voluntary  Hospital  for 
France.  Later  he  was  transferred  to  No.  3 
A.  G.  H.  at  Lemnos,  and  after  the  evacua- 
tion of  Gallipoli  he. was  invalided  to  England 
on  account  of  his  dermatitis  growing  worse. 

For  many  years  he  had  suflfered  patiently 
with  his  hands.  This  did  not  aflfect  his  un- 
commonly genial  and  courteous  manner 
which  endeared  him  to  the  profession  and 
patients  alike. 

He  was  the  first  man  in  Australia  to  do 
gastro-intestinal  work,  and  as  in  everything 
else  the  standard  he  set  was  of  the  highest. 
He  was  always  found  to  be  most  willing  to 
give  others  the  benefit  of  his  experience. 
All  roentgenologists  in  Australia  owe  a  very 
great  deal  to  one  whose  charming  personality 
and  high  professional  attainment  will  live 
long  with  all,  while  to  the  large  circle  of 
those  more  privileged  to  have  known  him  as 
a  friend,  the  memory  of  that  kind,  generous 
and  true  white  man  will  be  theirs  always. 

L.  J.  Clendinnen. 

TWENTY 'HFTH  ANNIVERSARY  OF  THE 
DISCOVERY  OF  THE  XRAY 

The  New  York  Roentgen  Society  cele- 
brated the  twentv-fifth  anniversarv  of  the 
discoverv  of  the  jr-rav  on  December  1 1 ,  1920. 

The  celebration  was  held  at  the  New  York 
Athletic  Club,  New  York  City,  and  took  the 
form  of  a  dinner  with  members  of  the  Phila- 


delphia and  New  England  Roentgen  So- 
cieties as  guests.  Fifty-two  members  and 
guests  were  present,  with  Dr.  H.  M. 
Imboden,  President  of  the  New  York  So- 
ciety, acting  as  Toastmaster. 

Following  the  dinner  Dr.  Percy  Brown  of 
Boston  proposed  a  silent  toast  to  those 
former  members  of  the  Societies  who  had 
lost  their  lives  as  martyrs  to  the  advance  of 
roentgenological  science. 

Prof.  J.  S.  Shearer,  speaking  on  *^Y-Ray 
and  Research,"  drew  attention  to  the  large 
part  that  branch  has  played  in  the  discovery 
of  electrical  science  and  especially  of  that 
branch  with  which  roentgenologists  are  con- 
cerned. 

Dr.  F.  H.  Baetjer  in  discussing  "X-Ray 
Diagnosis,  Its  History  and  Present  Status," 
recounted  delightful  reminiscences  of  the 
early  days  of  the  work  at  Johns  Hopkins 
University  in  the  late  90's  and  early  part  of 
the  present  century. 

Dr.  C.  W.  Holmes  followed  with  some  re- 
marks on  the  present  status  of  .r-ray  thera- 
peutics, and  the  evening  was  closed  by  Dr. 
W.  D.  Witherbee,  who  presented  a  "Prelim- 
inary Report  on  the  Effect  of  X-Ray  upon 
Tonsillar  Tissue." 

Charles  Eastmond. 

REPORT  OF  COMMITTEE  ON  TEACHING 

In  recommending  a  course  in  roentgen- 
ology for  undergraduate  medical  students 
your  committee  finds  that  it  is  not  an  easy 
task  to  determine  just  what  is  the  proper 
amount  of  instruction  to  meet  the  actual 
needs  of  the  medical  or  surgical  practitioner 
without  loading  him  with  a  mass  of  inter- 
esting but  technical  information  that  he 
cannot  use. 

In  determining  an  ideal  course,  the  ques- 
tion that  first  arises  is  whether  it  is  advis- 
able to  crowd  into  a  curriculum  already  more 
than  full,  another  separate  course,  when  it 
is  so  intimately  bound  up  in  nearly  every 
other  subject  of  the  curriculum  that  hardly 
can  any  branch  be  properly  taught  without 
dealing  with  its  roentgenologic  aspects.  Does 
a  student  then  acquire  in  the  other  courses 
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a  sufficient  knowledge  of  the  subject  to  be 
able  to  read  and  intelligently  digest  the  roent- 
genologic reports  and  illustrations  in  an  ar- 
ticle or  lecture  that  has  a  roentgenologic  as- 
pect? Your  committee  finds  that  there  are 
two  extremes  with  perhaps  as  cogent  reasons 
for  one  view  as  for  the  other.  One  of  these 
holds  that  roentgenology  is  a  specialty  for 
those  trained  therein  and  that  the  medical  or 
surgical  specialist  be  given  only  the  results 
of  his  investigations.  This  same  argument 
would  apply  with  equal  force  to  the  patholo- 
gist and  clinical  diagnostician.  Who  would 
have  the  temerity  to  advocate  leaving  these 
two  subjects  to  the  mercy  of  the  teachers  of 
other  branches  ? 

The  other  extreme  tends  to  attempt  to 
make  roentgenologists  of  all  medical  gradu- 
ates and  thus  bury  completely  the  subject  as 
a  true  speciality.  There  seems  to  be  a  middle 
ground  that  can  safely  be  adopted,  one  that 
will  acquaint  the  student  with  the  scope  and 
usefulness  of  the  agent,  enable  him  to  know 
when  to  call  in  the  services  of  the  roentgen- 
ologist, how  to  prepare  patients  for  the  ex- 
ination,  to  understand  the  reports  that  are 
submitted,  and  to  know  how  and  whv  the 
conclusions  have  been  reached — all  this  with- 
out any  practical  knowledge  of  handling  the 
apparatus  or  any  of  the  technique  employed. 

Your  committee  therefore  submits  the  fol- 
lowing as  a  fair  minimum  of  instruction  to 
accomplish  the  ends  that  appear  to  be 
desired: 

(a)  That  the  subject  be  taught  preferably 
in  the  junior  and  senior  years. 

(b)  That  a  minimum  of  forty-two  hours 
be  given  each  student. 

(c)  That  the  junior  course  consist  of  at 
least  three  lectures  and  demonstrations  as  a 
general  introduction,  and  at  least  twenty-nine 
lectures  and  demonstrations  dealing  with  the 
diagnostic  field  and  therapeutic  applications 
as  well  as  the  dangers  and  methods  of  pre- 
venting injuries. 

(d)  That  the  senior  course  be  a  minimum 
of  eight  hours  per  student  consisting  of 
demonstrations  of  clinical  cases  to  the 
sections. 


It  is  especially  desirable  that  the  senior 
students  follow  their  cases  to  the  roentgen 
ray  laboratory,  see  the  examinations  made 
and  the  findings  interpreted  and  reported. 

The  committee  further  recommends  that 
the  use  of  roentgenologic  methods  be  em- 
ployed to  the  fullest  extent  practicable  in  the 
teaching  of  anatomy,  physiology  and  the 
other  fundamental  subjects,  and  that  there 
should  be  the  closest  possible  cooperation  be- 
tween these  departments  and  the  roentgen- 
ologist. 

A.  L.  Gray,  Chairman, 

F.  S.  BiSSELL 
P.  M.  HiCKEY 

J.  S.  Shearer 
W.  F.  Manges 
Committee  on  Teaching. 

REPORT  OF  SECOND  ANNUAL  MEETING 

EASTERN  SECTION 

The  second  annual  midwinter  meeting  of 
the  Eastern  Section  of  The  American 
Roentgen  Ray  Society  was  held  in  Atlan- 
tic City  January  28th  and  29th,  in  the  new 
Chalfonte-Haddon  Hall  auditorium,  with 
the  president,  Dr.  David  R.  Bowen,  of 
Philadelphia,  presiding. 

In  point  of  attendance  this  was  the  largest 
midwinter  meeting  ever  held,  and  from  the 
enthusiasm  expressed  by  those  in  attend- 
ance, must  be  rated  as  one  of  the  most 
successful. 

The  Friday  evening  session  was  devoted 
to  diversified  subjects  on  .r-ray  diagnosis. 
The  Saturday  morning  session  was  devoted 
entirely  to  subjects  involving  jr-ray  physics. 
The  Saturday  afternoon  session  was  given 
over  to  a  symposium  on  jr-ray  therapy  and  a 
symposium  on  lung  diseases.  The  Saturday 
evening  session,  as  is  customary,  was  de- 
voted to  the  lantern  slide  exhibit.  This  ex- 
hibit has  come  to  be  recognized  as  the  place 
where  most  roentgenologists  bring  their  dif- 
ficult and  unusual  cases. 

The  discussion  at  the  morning  and  after- 
noon sessions  on  Saturday  developed  the 
feeling  that  there  was  need  for  coordinated 
physical   and   pathological   research   in  the 
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therapy  field.  Special  emphasis  was  laid 
upon  the  necessity  for  pathological  research, 
the  feeling  existing  that  physical  research 
was  advancing  beyond  the  pathological.  By 
resolution  the  President  was  authorized  to 
appoint  a  committee  to  make  recommenda- 
tions to  the  parent  society  at  its  annual  meet- 
ing as  to  how  this  coordinated  research 
could  best  be  done. 

The  commercial  exhibit  was  an  innova- 
tion at  midwinter  meetings.  There  was  a 
large  number  of  exhibitors  and  a  great  deal 
of  interest  centered  in  the  new  apparatus 
exhibited. 


At  the  election  of  officers,  held  on  Satur- 
day evening.  Dr.  J.  M.  Steiner  of  New  York 
was  elected  president  for  the  ensuing  year 
and  Dr.  C.  A.  Waters  of  Baltimore,  was 
elected  secretary.       J.  M.  Steiner,  Sec. 

A  CORRECTION 

In  the  January  number  of  the  present 
volume,  page  24,  there  is  an  article  entitled, 
^'Dislocation  of  the  Carpal  Scaphoid."  The 
word  "scaphoid"  is  used  throughout  the  ar- 
ticle and  in  the  legend.  "Scaphoid"  is  an 
error,  as  the  condition  is  evidently  a  dislo- 
cation of  the  semilunar  bone. 
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A.  Dauvillier,  Recherches  Spectro- 
metrique,  sur  les  Rayons  X,  (Thesis 
presented   to  the   University  of   Paris.) 

This  thesis  describes  the  author's  experi- 
ments on  the  variation  in  ;r-ray  spectra  when 
various  tubes  and  methods  of  excitation  are 
employed.  It  is  indeed  fortunate  that  this 
admirable  piece  of  research  has  appeared  at 
this  time,  when  such  extravagant  claims  are 
made  for  certain  types  of  apparatus.  It  is 
clear  that  we  can  never  have  a  rational 
basis  for  jr-ray  therapy  until  we  know  the 
true  distribution  of  the  radiation  from  the 
tubes.  Without  definite  knowledge  of  this 
kind  we  are  quite  unable  to  decide  between 
various  operating  devices  or  to  coordinate 
our  work. 

Omitting,  in  a  brief  review,  the  technical 
details  of  the  experiments,  the  points  con- 
sidered and  the  conclusions  are  briefly  as 
follows  : 

1.  What  variations  in  spectral  emission  of 
x-Tsys  are  to  be  expected  with  different  tubes 
when  operated  on  various  available  wave 
forms? 

2.  To  what  degree  is  the  output  of  short 
wave  lengths  influenced  by  the  type  of  tube 
and  mode  of  operation? 

3.  Are  the  limiting  wave  lengths  observed 


for  different  voltages  in  accord  with  the  pre- 
dictions of  theory? 

4.  What  are  the  practical  indications  for 
therapy  ? 

As  regards  No.  3  above,  the  author  finds 
agreement  with  the  theory  and  determines 
the  displacement  of  the  wave  length  of  max- 
imum ionizing  power  toward  the  short  wave 
length  portion  of  the  spectrum.  He  points 
out  that  the  claims  of  superpenet ration  and 
unusual  homogeneity  claimed  for  the  Lilien- 
feld  tube  are  entirely  unwarranted  from  the 
data  at  hand,  disposing  very  effectively  of 
the  claim  that  spectral  distribution  varies 
with  cathode  ray  concentration. 

The  practical  indications  are  in  entire 
accord  with  the  views  often  expressed  by 
those  familiar  with  fundamental  physics  and 
who  are  not  misled  by  experimentation  in- 
tended to  support  some  preconceived  notion 
or  widely  advocated  method  of  measure- 
ment. The  author's  statement  is  as  follows: 

"The  results  mentioned  permit  standard- 
ization of  jr-rays,  thanks  to  the  Coolidge 
tube.  We  propose  to  replace  the  present  pro- 
cedures in  dosage,  empirical  and  naturally 
lacking  in  precision,  by  some  simple  direct 
measurements  of  tension,  intensity  of  tube 
current,  distance  and  the  duration  of  expo- 
sure. The  fundamentals  standardized  will  be: 
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"i.  The  type  of  tube:  Tubes  of  pure  elec- 
tron emission. 

**2.  The  target  material:  Tungsten. 

"3.  The  wave  form  of  the  electromotive 
force:  Sinusoidal  or  preferably  constant. 
The  independent  variables  will  be: 

''4.  The  maximum  tension  (measured  by 
a  voltmeter). 

"5.  The  mean  intensity  of  current. 

'*6.  The  nature  and  thickness  of  the  filter 
used. 

*y.  The  distance  from  focus  to  skin. 

**8.  The  duration  of  exposure. 

These  conditions  completely  characterize 
the  radiation  and  permit  its  exact  reproduc- 
tion independent  of  all  spectroscopic  meas- 
urements." 


The  author  promises  further  investigation 
to  determine  for  all  workable  conditions  the 
actual  spectrum  distribution. 

With  such  information  as  to  the  delivery 
of  radiation  from  the  tube  and  the  recent 
exact  study  of  absorption  coefficients  by 
Richtmyer  and  Grant  we  shall  be  able  to 
eliminate  the  vagaries  and  uncertainties  that 
now  beset  jr-ray  therapy. 

The  work  of  this  author  and  those  who 
supported  and  encouraged  it  is  not  only  ex- 
tremely valuable,  but  is  a  splendid  example 
of  the  true  spirit  of  research.  It  was  carried 
on  as  an  extra  load  during  the  turmoil  and 
strain  of  the  war  when  so  few  were  even 
thinking  of  these  unsolved  problems. 

J.  S.  Shearer. 


Subscribers  to  The  American  Journal  of  Roentgenology  visiting  ?iew  Tor\  City,  are  in' 
vited  to  ma\e  the  office  of  The  Journal  (69  East  59th  Street,  J^ew  TorJO  their  headquarters.  Mad, 
pad{ages  or  baggage  may  be  addressed  in  our  care.  Hotel  reservations  will  gladly  be  made  for  those 
advising  us  in  advance;  in  this  case,  \indly  notify  us  in  detail  as  to  requirements  and  prices.  List  of 
operations  in  J^ew  Tor)^  hospitals  on  file  in  our  office  daily. 


TRANSLATIONS  &>  ABSTRACTS 


Roberts,  Percy  Willard,  New  York  City. 
Syphilitic  and  Tuberculous  Joints.  {Am.  J. 
Syphilis,  April,  1920,  iv,  No.  2,  302.) 

During  the  past  four  years  he  has  observed 
over  two  hundred  bone  and  joint  cases  which 
were  undoubtedly  of  luetic  origin  and  which 
possessed   the  symptoms  usually  ascribed  to 
tuberculosis.    It    is    interesting   to   note    that 
fifty-one  of  these  cases  were  diagnosed  as  tu- 
berculosis by  twenty-six  experienced  surgeons 
and  treated  on  that  basis  for  periods  varying 
from  a  few  months  to  fifteen  years.  In  some  of 
them  there  was  a  positive  Wassermann  of  from 
one  to  four  plus,  and  in  all  of  them  there  was 
subsidence  of  active  symptoms  a  few  weeks 
after  the  exhibition  of  mercury  and  potassium 
iodide.  The  Treponema  pallidum  may  produce 
tubercles  identical  in  structure  with  those  in 
which  the  tubercle  bacillus  is  found.  In  both 
lues  and  tuberculosis  an  affected  joint  will  pre- 
sent symptoms  of  irritation  and  there  will  be 
muscular  spasm.  In  both  diseases  there  may  be 
enlargement  of  the  joint  with  effusion  and  the 
formation  of  pus,  sterile  on  ordinary  culture 
media.  There  may  be  sensitiveness,  limp  when 
a  weight-bearing  joint  is  involved  and  altera- 
tion of   attitude   if   the  disease  is  vertebral. 
X-rays  may  show  a  bone  lesion  in  either  dis- 
ease, but  contrary  to  accepted  theories  there 
are  usually   no   definite   characteristics   upon 
which  to  base  a  diagnosis.  "In  a  series  of  fifty 
of  the  cases  the  Wassermann  reaction  was  so 
frequently  negative  in  the  face  of  other  evi- 
dence of  spyhilis  and  satisfactory  therapeutic 
results  that  it  may  be  said  that  in  the  late  mani- 
festations of  inherited  lues  it  is  only  occasion- 
ally  of  value.  The  duration  of  the  disease  bore 
no  relationship  to  the  possibility  of  treatment. 
Two  knee  cases,  one  of  six  and  the  other  of 
ten  years'  duration,  recovered  practically  nor- 
mal function,  with  regeneration  of  the  necro- 
tic bone  area.  A  spine  case  of  fifteen  years' 
duration  gained  sixteen  pounds  in  ten  weeks. 
Three  out  of  seven  profusely  discharging  sin- 
uses in  this  case  closed  completely  and  the  se- 
cretion from  the  others  became  thin,  watery, 
and  of  small  volume.  When  the  patient  passed 
from  observation,  he  was  able  to  take  long 
walks  and  was  leading  a  normal  life.  A  hip 


case  of  twenty-five  years'  standing  in  which 
almost  constant  pain  had  been  a  predominant 
symptom,  became  entirely  comfortable  in  about 
ten  days.  His  Wassermann  was  positive.  All 
of  these  cases  had  been  under  continuous  treat- 
ment for  tuberculosis  from  the  onset  of  their 
symptoms." 

Rohdenburg,  G.  L.,  and  Prime,  Frederick. 
The  Effect  of  Combined  Radiation  and  Heat 
on  Neoplasms.  (Archives  of  Surgery,  Janu- 
ary, 1921,  II,  No.  I,  128.) 

Low  degree  of  heat  applied  for  varying  pe- 
riods of  time  have  a  lethal  action  on  neoplastic 
cells  in  vitro,  and  this  lethal  action  with  proper 
dosage  is  effective  in  100  per  cent  of  cases. 
Histologic  examination  of  tumors  which  have 
been  treated  by  diathermy  reveals  cellular 
changes  similar  to  those  observed  in  tumors 
exposed  to  radiation. 

Wood  and  Prime  have  shown  that  any  tumor 
may  be  killed  by  a  sufficient  dosage  of  either 
radium  or  roentgen  ray;  but  that  in  maiy  in- 
stances the  patient  will  not  survive  the  dosage 
necessary  to  bring  about  the  death  of  all  the 
cells  of  an  internal,  highly  malignant  carcinoma 
or  sarcoma.  Our  experiments  demonstrate 
that  by  combining  radiation  with  an  agent  not 
so  destructive  to  the  organism  the  field  of  use- 
fulness of  radiotherapeutic  measures  may  be 
extended. 

While  the  principles  worked  out  in  the  ani- 
mal experiments  here  recorded  are  already  be- 
ing applied  in  the  treatment  of  cases  of  neo- 
plasia in  human  beings,  the  technical  develop- 
ment of  the  method  and  the  evaluation  of  the 
final  results  will  require  long  and  careful  ob- 
servation of  the  patients  before  its  applicability 
can  be  demonstrated. 

Chase,  Sumner  B.  The  Roentgen  Ray  in  the 
Diagnosis  of  Sinus  Disease.  (/.  Iowa  State 
Med.  Soc,  December  15,  1920,  x.  No.  12, 
404.) 

Two  positions  are  commonly  used,  the  pos- 
tero-anterior  and  the  lateral,  the  latter  of  which 
is  sometimes  stereoscoped.  The  Caldwell  posi- 
tion is  commonly  used  for  the  f rontals.  One  of 
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the  earliest  signs  of  malignancy  in  the  antrum 
is  an  even  clouding  in  the  plate  with  a  slight 
break  in  the  outline  of  the  wall.  The  plate 
should  be  carefully  examined  for  signs  of  teeth 
such  as  are  found  in  dentigerous  cysts,  and  if 
present  the  alveolar  process  should  be  exam- 
ined for  the  loss  of  one  or  more  teeth.  These 
cysts  cause  bone  absorption  and  not  bone  de- 
struction. Osteomata  present  a  characteristic 
appearance  of  a  solid  growth,  while  odonto- 
mata  show  well  defined  walls  enclosing  one  or 
more  teeth.  A  giant  cell  sarcoma  presents  the 
usual  trabeculated  appearance.  A  malignant 
growth  is  differentiated  in  the  plate  from  the 
clouding  of  an  empyema  or  a  thickened  mucosa 
by  the  fact  that  the  bone  itself  is  attacked.  The 
vertical  position  for  the  sphenoid  examination 
he  regards  as  important,  as  by  it  can  be  deter- 
mined the  presence  or  absence  of  a  large  pos- 
terior ethmoidal  cell  or  a  perisphenoidal  cell 
which  sometimes  lies  adjacent  to  the  sphenoid 
and  may  simulate  disease  in  this  sinus.  For  in- 
stance, the  lateral  plate  will  show  a  cloudy  ap- 
pearance of  the  sphenoid  while  the  vertical 
plate  will  prove  this  to  be  a  large  opaque  eth- 
moid lying  adjacent  to  the  sphenoid  with  the 
latter  clear.  It  also  helps  to  determine  on  which 
side  to  operate  for  pituitary  tumor  by  the  nasal 
route  because  these  sinuses  are  not  sym- 
metrical. 

A  differential  diagnosis  between  polyps  and 
mucocele  can  not  be  made  definitely  although 
the  polyp  is  more  liable  to  have  associated  in- 
flammation of  the  mucous  lining  of  the  antrum 
which  would  produce  a  certain  amount  of 
clouding  of  the  remaining  portion. 

He  quotes  experiments  which  Caldwell  made 
showing  that  the  shadow  cast  by  various  fluids, 
such  as  water  and  pus,  was  practically  the 
same  and  that  mucous  membrane  soaked  in 
water  casts  a  much  denser  shadow  than  dried 
mucous  membrane. 

The  roentgen  ray  is  a  valuable  aid  in  the 
diagnosis  of  accessory  nasal  sinus  conditions 
Anatomical  details  of  practical  surgical  and 
therapeutic  importance  are  shown. 

The  history,  symptoms  and  clinical  findings 
should  be  taken  into  consideration  in  inter- 
preting the  plate. 

With  properly  taken  plates,  and  ruling  out 
previous  operative  interference,  blurring  of  the 
margin,  or  entire  extent,  of  the  larger  sinuses 
is  interpreted  as  a  pathological  condition  in  the 
sinuses. 


The  obliterations  of  the  septa  in  the  small 
sinuses  as  the  ethmoids,  with  correctly  taken 
plates  and  no  previous  operative  interference, 
indicates  pathology  present. 

The  roentgenogram  of  the  sphenoidal  sinus 
as  to  the  condition  of  the  lining  of  the  sinuses 
is  still  unsatisfactory. 

In  certain  conditions  the  diagnosis  of  the 
pathology  present  may  be  made  by  the  jr-ray 
alone. 

Pathology  is  very  rarely  found  in  sinuses 
that  appear  absolutely  normal  in  the  roentgeno- 
gram, although  it  is  possible  in  early  acute 
cases  to  have  pus  present  with  practically  no 
shadow  shown  in  the  plate;  and  all  clinical 
means  of  examination  should  be  used. 

Steindler,  Arthur.  Congenital  Malforma- 
tions and  Deformities  of  the  Hand.  (/.  Or- 
thopedic Surg.,  November,  1920,  ii,  No.  12, 

639.) 

This  very  interesting  paper  is  enlianced  by 
the  following  classifications : 

A.  Deformities  by  developmental  suppres- 
sion, agenesis: 

1.  Congenital   Defect    of   the   Forearm 
Bones. 

2.  Lobster  Claw  Hand. 

3.  Ectro-dactyly  (A-phalangism). 

4.  Hemimelia. 

B.  By  Developmental  Arrest. 

1.  Syndactyly. 

2.  Sym-phalangism. 

C.  By  Developmental  Aberrations. 

1.  Polydactyly  (some  cases). 

2.  Hyper-phalangism. 

D.  Dysplastic  Conditions. 

1.  Chondro-dystrophy. 

2.  Brachy-dactyly  (some  cases). 

3.  Fusion  of  carpal  bones. 

E.  Polyglandular  Dystrophy. 

1.  Polydactyly  (some  cases). 

2.  Macro-dactyly. 

3.  Arachno-dactyly  (partial  gigantism). 

F.  Contractures  (Neurogenetic  or  amniotic). 

1.  Contracted  Club  Hand. 

2.  Contracted  Fingers. 

3.  Amniotic  contractures  (non  symmet- 
rical). 

The  author  confines  himself  closely  to  the 
discussions  of  his  classifications  in  the  twenty- 
five  case  reports  which  are  summarized  in  the 
following : 
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1.  Of  the  25  cases  reported,  hereditary  ten- 
dencies were  in  evidence  in  5  cases,  deformi- 
ties of  the  hand  being  found  in  other  members 
of  the  family  in  3  cases,  other  deformities  or 
anomalies  in  2  instances.  Identical  deformities 
in  family  twice,  one  case  of  syndactyly  and  one 
case  of  congenital  club  hand. 

2.  Complicating  deformities  of  the  extrem- 
ities were  found  in  15  cases,  among  which 
complicating  deformities  of  the  hand  4, 
namely :  Symphalangism  in  one  case  of  syndac- 
tyly; Syndactyly  in  one  case  of  congenital  ul- 
ner  club  hand ;  Syndactyly  in  one  case  of  con- 
tracted club  hand,  and  syndactyly  in  one  case 
of  lobster  claw  hand. 

3.  Complicating  deformities  of  the  spine  and 
thorax  were  found  in  3  cases. 

Rhachitic  deformities  of  spine  and  thorax 
in  one  case  of  syndactyly. 

Congenital  scoliosis  with  wedge  shaped  ver- 
tebrae in  one  case  of  contracted  club  hand. 

Elevation  of  scapula,  wedge  formation  of 
vertebrae  and  fusion  of  ribs  in  one  case  of 
congenital  contractures  of  the  fingers. 

4.  Coriiplicating  signs  of  degeneration  and 
general  developmental  aberrations  were  found 
in  5  cases. 

Acrocephaly  in  one  case  of  syndactyly. 

Malformation  of  genitals,  high  palate  in  2 
cases  of  contracted  club  hands. 

Cleft  palate  in  one  case  of  aphalangism. 

Three  cases  of  this  group  showed  deformi- 
ties and  contractures  in  all  extremities. 

5.  Birth  complications  were  found  in  4  cases. 
Instrumental  delivery  in  3  cases   (i   syn- 
dactyly, 2  congenital  club  hands) . 

Twin  birth  and  cord  constriction  in  one 
case  (contracted  club  hands  and  general 
contracture) . 

6.  Primary  developmental  errors  were  as- 
sumed to  be  the  causative  agent  in  the  majority 
of  cases,  in  one  case  only  amniotic  constrictions 
could  be  held  responsible;  polyglandular  (en- 
docrine) dysfunction  was  suggested  in  3  cases 
by  malformation  of  the  bones  of  the  head  and 
g:enital  hypoplasia. 

Ormerod,  F.  C.  On  the  Treatment  of  Oriental 
Sore  by  X-Rays.  (Lancet,  October  30,  1920, 

P-  893-) 

During  1918-19  the  author  treated  a  large 
number  of  oriental  sores  by  applying  ;r-rays 


and  observed  satisfactory  progress  in  most  and 
cure  in  a  large  percentage  of  cases. 

The  advantages  of  the  ^r-ray  therapy  may  be 
enumerated  as  follows :  i.  The  rays  act  directly 
on  the  causative  organism.  2.  They  are  able  to 
penetrate  unbroken  skin  or  masses  of  diseased 
tissue,  thereby  being  efficient  in  ulcerated  and 
non-ulcerated  sores  alike.  3.  Cases  can  be 
treated  as  out-patients  and  can  very  often  con- 
tinue their  occupation.  4.  There  is  no  risk  of 
constitutional  disturbance,  the  danger  of  der- 
matitis or  necrosis  being  absent  with  the  doses 
utilized.  5.  The  treatment  is  short,  painless  and 
easy  to  administer.  6.  Doses  in  awkward  posi- 
tions, such  as  the  inner  canthus  of  the  eye,  lips 
and  alae  nasi  can  be  very  readily  dealt  with. 

7.  The  scars  left  after  healing  are  supple 
and  of  such  color  after  about  six  months  as  to 
be  barely  noticeable. 

In  conclusion,  the  author  suggests  that  jr-ray 
therapy  may  be  of  value  in  the  treatment  of 
the  allied  forms  of  leishmaniasis — espundia 
and  kala-azar — as  ^r-rays  have  an  undoubted 
effect  on  the  Leishman-Donovan  body. 

Haret  and  Truchot.  Radiotherapy  of  Sci- 
atica. New  Technique.  (La  radiotherapie  de 
la  sciatique.  Essai  de  technique  nouvelle. 
Bulletins  et  Mimpires  de  la  Societi  de  Ra- 
diologic midicale  de  France,  October,  1920, 
No.  72,  p.  122.) 

These  authors  briefly  review  the  work  of 
previous  radiotherapists  and  describe  the  fol- 
lowing as  the  technique  they  have  used  with  the 
best  results  in  eighteen  cases.  In  six  cases  of 
sciatic  neuralgia  (pain  symptoms  only,  with- 
out atrophy  or  change  of  sensibility  and  with 
normal  reflexes)  they  got  six  cures  with  two 
and  three  series  of  five  sittings  each.  In  twelve 
cases  of  sciatic  neuritis  (continuous  pain,  mus- 
cular atrophy,  trophic  trouble,  troubles  of  sen- 
sibility, abolition  or  diminution  of  the  tendo 
achilles  reflex)  they  got  seven  cures  with  three 
and  four  series  of  five  sittings  each ;  three 
cases  much  improved,  with  the  same  amount  of 
treatment,  and  two  cases  only  slightly  im- 
proved, frankly  considered  as  failures. 

The  authors  refer  to  the  differences  of  opin- 
ion of  the  massive  dose  and  divided  dose  en- 
thusiasts. They  recommend  the  use  of  the  Cool- 
idge  tube,  four  milHamperes  of  current,  with 
twenty-five  centimeter  (ten  inch)  spark-gap; 
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antiq^^ode-skin  distance  twenty-two  centi- 
meters (9  inches).  The  treatment  was  admin- 
istered oyer  the  foramina  of  the  fourth  and 
fifth  lumbar  vertebrae  and  the  first,  second, 
third  and  fourth  sacral  vertebrae  of  the  af- 
fected side.  In  one  class  of  patients,  they  gave 
doses  of  three  H.  units  measured  under  three 
millimeters  of  alumintmi  filter  at  eight  day 
intervals.  A  second  group  of  patients  received 
I  H.  unit  measured  under  three  millimeters  of 
aluminum  every  other  day  with  an  interval 
of  one  week's  rest  after  five  or  six  sittings.  To 
a  third  group  during  five  consecutive  days  they 
administered  a  daily  dose  of  i  H.  imit  meas- 
ured imder  four  or  five  millimeters  of  alu- 
mintun  filter;  then  five  days  of  rest.  A  new 
series  of  five  sittings  was  then  given  with  a 
daily  dose  of  i  H.  imit  followed  again  by  five 
days  of  rest  and  so  on.  The  authors  have 
finally  settled  on  this  last  technique  as  giving 
them  the  greatest  degree  of  success.  The  dif- 
ferent cases  varied  in  their  response  to  treat- 
ment, but  generally  one  sees  a  definite  improve- 
ment by  the  end  of  the  second  or  third  sitting. 
In  a  few  fortunate  cases,  they  have  obtained 
cure  with  two  series  of  five  sittings  each ;  they 
have  never  exceeded  four  series  on  anybody. 

James  T.  Case. 

Duncan,  Rex.  Epithelioma  of  the  Lip,  with 
Observations  and  Results  in  the  Treatment 
of  Eighty  Consecutive  Cases  with  Radium. 
(Urol,  and  Cutan.  Rev.,  xxiv,  No.  10,  586, 
October,  1920.) 

From  a  study  of  eighty  consecutive  cases, 
the  author  reaches  the  following  conclusions: 
Epithelioma  of  the  lip  may  occur  at  any  age, 
near  or  after  the  third  decade  and  in  the  ab- 
sence of  any  definite  etiological  factor.  Any 
wart-like,  ulcerated  or  indurated  lesion  of  the 
lip  which  persists  more  than  two  months  under 
ordinary  treatment,  must  be  considered  sus- 
picious of  malignancy.  In  questionable  cases  a 
section  for  diagnosis  followed  by  immediate 
treatment  is  advisable.  In  the  majority  of 
cases,  the  macroscopic  appearance  is  typical 
and  a  diagnosis  can  be  made  by  a  competent 
observer.  Epithelioma  of  the  lip  is  always  a 
serious  condition  and  should  receive  prompt 
treatment. 

Radium  therapy  yields  a  higher  percentage 
of  cures  than  any  other  method  of  treatment. 


There  results  less  inconvenience,  loss  of  func- 
tion and  disfigurement  than  from  surgery  or 
other  treatment  Palpable  lymphatic  glands 
should  be  immediately  treated  with  radium.  If 
unimproved  after  four  weeks,  they  should  be 
resected  and  radium  buried  within  the  wound 
A  uniform  application  over  the  lesion,  and  in 
certain  cases  the  burying  of  the  proper  dosage 
within  the  tumor,  are  essential.  This  is  obtain- 
able only  by  the  use  of  radium  emanation. 

Taft,  a  Robert.  The  Comparative  Value  of 
Radium  and  X-Rays  in  the  Treatment  of 
Keloid,  Nevi,  Angioma,  Leukoplakia  and 
Other  Lesions  of  the  Skin  and  Mucous 
Membrane.  (Urol.  &  Cutan.  Rev.,  Vol.  xxiv, 
No.  10,  p.  590,  October,  1920.) 

The  author's  results  with  keloid  have  con- 
vinced him  that  while  the  jr-ray  is  a  splendid 
remedy  and  the  only  one  until  the  introduction 
of  radiimi,  yet  the  radium  is  even  better. 

In  leukoplakia  the  hardest  rays  possible  are 
advocated  by  everyone,  and  this  in  conjunction 
with  the  ease  of  application  makes  radiimi  the 
ideal  remedy. 

In  acne  vulgaris  the  large  area  to  be  covered 
makes  jr-ray  the  choice,  but  in  acne  rosacea 
the  author  believes  that  radium  is  more' 
efficient. 

In  lupus  vulgaris,  lupus  erythematosus,  ring 
worm,  sycosis,  etc.,  he  has  used  the  jr-rays  with 
such  satisfactory  results  that  he  has  hesitated 
to  make  a  change. 

It  has  been  noted  that  in  some  skin  diseases 
covering  large  areas,  psoriasis  for  example, 
limited  treatment  with  jr-ray  and  clearing  up  a 
few  lesions  will  result  in  a  marked  improve- 
ment of  all  other  lesions.  This  is  said  to  be 
due  to  some  general  effect.  The  author  has 
treated  in  this  manner  lichen  planus,  various 
types  of  eczema,  etc.,  and  has  seen  many  of 
these  clear  up  generally  as  a  result  of  a  few 
local  treatments.  He  believes  the  results  to  be 
due  to  absorption  of  killed  diseased  cells  with 
formation  of  vaccines.  It  is  so  much  easier  to 
produce  a  local  reaction  in  definite  small  areas 
that  radium  is  better  for  this  purpose  than 
x-TSiys.  Three  cases  of  chronic  genital  sores 
were  treated  successfully  within  the  last  year 
by  radium, 

Angiomata,  especially  of  the  lips,  responds 
well  to  radium,  which  is  certainly  the  remedy 
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of  choice  although  in  larger  growths  fulgura- 
tion  followed  by  radiation  is  quicker  and 
easier. 

Nevi  are  better  treated  by  radium  than  by 
any  other  method.  Although  warts  respond 
weir  to  radium,  a  less  tedious  and  less  expen- 
sive treatment  is  to  be  advocated  in  all  but 
selected  cases. 

WiLKiNS,  W.  A.  The  Diagnostic  Value  of  the 
A'-Ray  Examination  in  Pulmonary  Tubercu- 
losis (Canadian  Med.  Assn  /.,  Vol.  x,  No. 
II,  p.  99,  November,  1920.) 

Since  the  earliest  days  of  roentgenology  the 
aid  of  the  ;r-ray  examination  has  been  invoked 
for  diagnostic  assistance  in  cases  of  suspected 
pulmonary  tuberculosis  and  to-day  its  employ- 
ment is  a  very  important  part  of  the  routine 
examination  of  the  chest.  Nevertheless,  there 
is  considerable  confusion  concerning  the  inter- 
pretation of  the  shadows  seen  on  the  plate. 
The  jT-ray  appearances  of  pulmonary  tubercu- 
losis vary  with  the  stage  of  the  disease.  The 
shadow  cast  by  the  pathological  tissues  may  be 
of  any  degree  of  density,  including  the  faint 
filmy  shadow  of  the  very  early  case,  the  mot- 
tling of  the  more  advanced  disease  and  the 
dense  shadow  of  the  healed  lesion.  At  times, 
the  first  indications  of  disease  will  be  detected 
by  the  physical  examination;  at  other  times 
the  ^-ray  alone  will  show  the  early  changes 
and  the  jr-ray  affords  the  most  accurate  infor- 
mation that  can  be  obtained  apart  from  the 
autopsy,  at  least  for  the  extent  of  the  disease. 
Usually  when  physical  signs  are  present,  the 
x-ray  will  demonstrate  the  area  of  involve- 
ment to  be  more  extensive  than  was  indicated 
by  the  physical  examination.  No  method  or 
combination  of  methods  at  present  employed 
will  detect  invariably  the  earliest  signs  of  dis- 
ease in  every  case  nor  decide  positively  at  all 
times  the  activity  of  a  lesion.  The  ;r-ray  will 
demonstrate  the  site  and  the  extent  of  the  tis- 
sue changes,  and  although  usually  it  is  pos- 
sible to  infer  from  the  jir-ray  plate  alone 
whether  the  lesion  is  active  or  not,  this  de- 
cision should  be  left  to  the  clinician  to  make. 
To  discover  on  the  jr-ray  plate  indications  of 
pathological  changes  in  the  tissues,  usually  re- 
quires the  support  of  clinical  evidence  of  dis- 
ease, before  concluding  that  the  changes  can 
be  due  only  to  tuberculosis.  Otherwise  the  dis- 


covery may  consist  of  nothing  more  than  the 
recognition  of  a  condition  which  has  long  since 
ceased  to  be  a  matter  of  medical  interest.  The 
clinical  support  need  not  be  confined  to  the 
presence  of  physical  signs  within  the  chest,  but 
may  be  manifested  by  the  presence  of  general 
symptoms  of  ill  health.  Definite  indications  of 
pathological  changes  in  the  Itmgs  so  often  are 
seen  on  the  jr-ray  plate,  not  only  in  individuals 
who  apparently  are  in  perfect  health,  but  also 
in  those  who  give  no  history  of  having  suffered 
from  a  serious  illness  at  any  time,  that  one  is 
forced  to  the  conclusion  that  tuberculosis  of 
the  lungs  is  frequently  a  mild  disease,  often 
running  its  course  from  onset  to  recovery 
unrecognized. 

Davis,  J.  S.  The  Radical  Treatment  of  X-Ray 
Bums.  (Ann.  Surg.,  Vol.  Ixxii,  No.  2,  p.  224, 
August,  1920.) 

X-Ray  burns  are  usually  caused  by  the  use 
of  jT-rays  in  the  treatment  of  skin  lesions,  such 
as  psoriasis,  eczema,  superficial  epithelioma; 
by  frequent  exposures  extending  over  a  long 
period  of  time  in  the  treatment  of  inoperable 
or  incompletely  removed  carcinoma;  by  the 
reckless  use  of  the  apparatus  in  the  hands  of 
unskilled  operators  and  by  long  fluoroscopic 
exposures. 

The  author  has  had  under  his  care  bums 
situated  in  almost  every  region  of  the  body. 
Some  of  them  have  been  of  the  first  degree, 
where  the  skin  is  reddened ;  a  few  of  the  sec- 
ond degree,  where  blisters  formed;  the  vast 
majority  have  been  of  the  third  degree,  where 
the  full  thickness  of  the  skin  and  often  the 
underlying  tissues  were  involved. 

Recent  ;r-ray  bums  of  all  degrees  should  be 
treated  as  ordinary  burns  but  unless  there  is  a 
fairly  prompt  response  to  such  treatment  it  is 
a  mistake  to  continue  it. 

Palliative  measures  should  be  used  in  burns 
of  the  first  degree.  Paraffin  films  are  often 
comforting ;  painting  with  collodion,  or  the  ap- 
plication of  sterolin  (Formula:  Balsam  of 
Peru,  4  c.c. ;  castor  oil  and  Venetian  turpen- 
tine, of  each,  2  c.c. ;  alcohol,  95  per  cent,  100 
c.c),  or  some  bland  ointment,  are  useful. 

In  bums  of  the  second  degree,  it  is  often  dif- 
ficult to  tell  at  first  the  depth  of  such  a  bum, 
as  one  which  seems  to  be  merely  blistered  will 
turn  out  to  be  much  deeper  in  places  after  the 
blisters  have  been   removed.   Wet   dressings 
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have  been  found  more  comfortable  in  these 
cases  than  paraffin  or  ointments. 

In  bums  of  the  third  degree  which  do  not 
heal  promptly  and  permanently  by  the  usual 
methods  more  radical  methods  must  be 
adopted.  The  ulcer  and  surrounding  area  of 
induration  should  be  excised  with  a  wide  mar- 
gin out  to  and  down  to  healthy  tissue.  After 
excision  the  defect  should  be  grafted  imme- 
diately if  the  base  of  the  wound  is  of  normal 
tissue,  but  if  doubtful  tissue  is  left,  grafting 
should  be  deferred  until  granulations  form. 
The  type  of  graft  used  should  depend  upon 
the  situation.  The  author  uses  "small  deep 
grafts"  in  the  majority  of  instances,  but  has 
used  with  satisfaction  Ollier-Thiersch,  or 
whole-thickness  grafts  in  selected  positions. 

Pedunculated  flaps  from  neighboring  tissues, 
or  from  a  distant  part,  have  been  of  great  use 
in  situations  where  a  pad  of  fat,  in  addition  to 
whole-thickness,  was  necessary. 

The  best  method  of  relieving  the  pain,  aside 
from  the  excision  of  the  affected  area,  is  to 
divide  the  nerves  supplying  the  area. 

X-Ray  or  radium  used  in  the  treatment  of 
^-ray  bums  has  not  been  followed  by  any 
benefit.  Patches  of  keratosis  on  the  ^r-ray  oper- 
ator's hand,  following  frequent  exposures 
without  protection,  may  be  successfully  treated 
by  freezing  with  carbon  dioxide  ice.  Should 
the  patches  ulcerate,  complete  excision  with 
immediate  or  subsequent  grafting  is  the 
method  of  choice. 

In  instances  in  which  tendons  have  been  de- 
stroyed it  is  advisable  to  fill  the  defect  with  a 
pedunculated  flap  of  skin  and  fat,  and  later  to 
restore  the  tendon  by  the  method  best  suited  to 
the  particular  case. 

Where  large  areas  are  involved  we  /seldom 
excise  sufficient  tissue  and  infection  sometimes 
occurs  in  the  margins  of  these  wounds.  There 
may  be  sloughing  of  the  entire  margin  of  the 
wound,  although  the  excision  has  been  appar- 
ently complete.  For  this  reason  it  is  wise  to 
defer  grafting,  or  the  transference  of  a  flap. 

In  fulminating  infections  occurring  in  areas 
of  the  skin  which  have  been  burned  by  jr-rays, 
prompt  excision  with  a  generous  margin  is 
indicated.  Amputation  of  the  part  may  be  nec- 
essary to  control  the  rapid  spread  of  the 
infection. 

The  author's  after-results  of  excision  with 
grafting,  or  flap-shifting,  have  been  most  grat- 
ifying. Function  has  been  restored  in  many  in- 


stances and  patients  who  have  been  incapa- 
citated for  years  have  been  returned  to  their 
former  activities. 

Denis,  W.,  and  Martin,  Charles  L.  A  Study 
of  the  Relative  Toxic  Effects  Produced  by 
Regional  Radiation.  (Am.  J.  M.  Assn.,  Vol. 
clx,  No.  4,  p.  555,  October,  1920.) 

Constant  extension  of  the  field  of  roentgen 
ray  therapy  has  brought  into  increasing  prom- 
inence the  condition  of  "treatment  sickness," 
the  constitutional  reaction  which  frequently 
follows  the  use  of  massive  doses  of  the  hard 
roentgen  rays.  The  imderlying  cause  of  this 
reaction  is  unknown.  It  has  been  ascribed  to 
various  and  diverse  factors.  A  factor  which 
has  been  considered  but  little  is  one  involv- 
ing the  question  of  the  relative  severity  of 
symptoms  following  radiation  of  different 
parts  of  the  body.  The  authors  have  collected 
the  results  of  experiments  with  rabbits  tmder- 
taken  to  determine  whether  by  the  radiation  of 
certain  portions  of  the  body  roentgen  ray  in- 
toxication is  more  easily  produced  and  in  more 
severe  form  than  by  radiation  of  certain  other 
portions. 

It  was  found  that  a  definite  dose  of  roentgen 
rays  administered  to  the  body  of  a  rabbit  pro- 
duces a  severe  systemic  reaction  and  death 
only  when  some  portion  of  the  intestinal  tract 
lies  within  the  irradiated  area.  Furthermore,  it 
is  possible  to  produce  a  definite  acidosis  (low- 
ering of  the  alkaline  reserve)  in  rabbits  by 
administering  a  heavy  dose  of  roentgen  rays 
over  the  abdomen.  Such  animals  give  no  evi- 
dence of  suffering  from  a  "roentgen  ray  ne- 
phritis." 

The  results  suggest  the  hypothesis  that  aci- 
dosis may  be  a  factor  in  "treatment  sickness" 
following  abdominal  irradiation. 

Gunning,  R.  E.  Lee.  X-Ray  Manifestations 
of  Diseases  of  the  Chest.  (Illinois  M.  J.,  Vol. 
xxxviii.  No.  3,  p.  196,  September,  1920.) 

The  early  diagnosis  of  pulmonary  tubercu- 
losis presents  one  of  the  most  difficult  clinical 
problems.  The  .r-ray  is  merely  an  added  form 
of  examination  but  more  exact.  This  form  of 
examination  should  never  be  neglected  any 
more  than  the  stethoscope.  It  must  be  remem- 
bered, however,  that  a  negative  jr-ray  exam- 
ination does  not  mean  a  normal  lung.  Positive 
evidence  alone  is  of  absolute  value. 
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In  all  forms  of  chronic  or  sub-acute  pulmon- 
ary tuberculosis  with  the  clinical  diagnosis  evi- 
dent, radiology  is  used  simply  to  (i)  confirm 
diagnosis;  (2)  diflferentiate  pseudo-tuberculo- 
sis; (3)  study  development;  (4)  disclose  com- 
plications; (s)  furnish  therapeutic  indications. 

The  radioscopic  appearance  in  these  cases 
shows  the  widest  variations  as  does  the  path- 
ology. All  manifestations  from  questionable 
shadows  to  absolute  opacity  or  involvement  of 
entire  hemi-thorax  or  both  pulmonary  fields 
are  seen.  The  most  unexpected  forms  and  lo- 
calizations may  be  established.  The  stetho- 
scopic  signs  may  indicate  severe  involvement 
and  the  jr-ray  negate  this  and  vice  versa. 

Abnormal  shadows  are  seen  most  often  to 
affect  the  apices  and  hilus  in  general.  The 
shadows  are  scattered,  varying  in  density  and 
separated  from  one  another  by  clearer  spaces. 
Tuberculosis  develops  through  foci.  In  con- 
firmed tuberculosis,  abnormal  shadows  are 
found  on  both  sides  but  usually  predominating 
on  the  side  first  affected.  In  advanced  cases  the 
shadows  reach  the  lower  lobes  and  the  apices 
become  spotted  with  clear  zones  due  to 
cavitation. 

SoiLAND,  A.  Cancer  of  the  Lip.  (Urol,  & 
Cutan.  Rev.,  xxiv,  No.  10,  599,  October, 
1920.) 

Every  lip  case  should  first  of  all  be  given 
jr-ray  treatment  to  the  entire  neck  and  soft  tis- 
sues of  the  lip  and  jaws,  and  this  should  be 
done  most  thoroughly.  This  procedure  is  now 
followed  in  the  writer's  service,  whether  or 
not  glands  are  palpable.  The  lip  lesion  itself 
is  then  attacked,  the  method  used  depending 
upon  the  location  and  extent  of  the  growth. 
When  the  lesion  is  rather  superficial  and  in- 
volves not  more  than  one-third  of  lip  along 
both  marginal  borders,  radium  alone  is  suffi- 
cient. If  it  is  a  little  more  extensive  and  re- 
flected downward  over  the  skin  surface,  com- 
bined radium  and  jr-ray  give  excellent  results. 
If  the  lesion  is  more  extensive  and  of  cauli- 
flower appearance,  electrical  desiccation  by 
means  of  the  Oudin  bipolar  method  has  given 
splendid  results.  After  the  slough  has  passed, 
careful  radiation  should  follow. 

Straight  surgery  of  the  lip  is  indicated  only 
where  extensive  resection  is  contemplated,  and 
should  in  all  cases  be  supplemented  by  radia- 
tion. 


Weinberg,  Joseph  A.  The  Influence  of  the 
Exposure  of  the  Roentgen  Ray  on  the  Pro- 
gress of  Tuberculosis.  (Arch.  Int.  Med., 
Vol.  25,  p.  565,  May,  1920.) 

It  is  generally  agreed  that  the  best  method 
for  diagnosing  tuberculosis  of  the  genito-urin- 
ary  tract  is  by  the  inoculation  of  the  urine  of 
suspected  cases  into  the  peritoneal  cavity  of  a 
guinea-pig.  However,  this  test  loses  much  of 
its  practical  value  because  of  the  time  which 
must  elapse  before  lesions  are  apparent  in  the 
animal  after  inoculation.  This  work  was  un- 
dertaken with  two  purposes  in  view:  First,  to 
shorten  the  time  of  development  of  tubercu- 
losis; Second,  to  determine  the  role  of  lym- 
phocytes as  a  factor  in  the  protection  of 
guinea-pigs  against  tuberculous  infection. 

The  author  was  unable  to  hasten  the  prog- 
ress of  the  tuberculosis  appreciably  by  expos- 
ure of  the  guinea-pig  to  massive  doses  of  the 
roentgen  ray. 

The  leukocytes  of  the  blood  stream  are 
markedly  reduced  in  number  ^by  exposure  to 
the  roentgen  ray.  The  reduction  is  proportion- 
ate to  the  length  of  exposure  with  a  given  cur- 
rent and  voltage.  The  lymphocytes  are  most 
markedly  affected. 

The  cells  of  the  tubercle  are  probably  de- 
rived both  from  the  local  tissue  and  the  blood. 
The  presence  of  the  usual  number  of  epithe- 
lioid and  large  mononuclear  cells  in  the  tuber- 
culous lesions  of  roentgenized  guinea-pigs, 
where  there  is  a  marked  diminution  of  lym- 
phocytes, indicates  that  these  cells  are  not  of 
lymphocytic  origin.  The  presence  of  an  excess 
of  lymphocytes  in  and  around  the  blood  ves- 
sels near  the  tubercles  in  non-roentgenized 
animals  indicates  that  cells  are  carried  to  the 
lesions  by  the  blood  stream. 

SiTTENFiELD,  M.  J.  New  Roentgenotherapy  in 
Cancer  (/.  Am,  M.  Assn.,  January  8,  1921.) 

The  writer  reports  methods  of  ^r-ray  therapy 
used  in  three  German  clinics  visited  by  him  last 
summer.  He  states  that  they  are  using  voltages 
of  200,000  to  220,000,  tubes  having  been  de- 
veloped to  permit  this.  With  this  high  voltage, 
short  waves  are  produced  in  sufficient  quantity 
to  permit  using  heavy  filters  and  still  have 
enough  of  an  almost  monochromatic  radiation 
left  to  be  of  practical  value,  and  its  physical 
characteristics  have  been  determined  suffici- 
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ently  well  to  know  the  amount  of  radiation  in 
tissues  at  various  depths.  He  stated  that  in 
passing  through  lo  cm.  of  soft  tissue,  only  70 
per  cent  of  the  total  radiation  reaching  the  skin 
has  been  absorbed,  thus  permitting  36  per  cent 
plus  scattering  to  be  effective  in  tissue  of  that 
depth.  So  he  estimates  that  40  per  cent  of  an 
erythema  dose  can  be  administered  to  a  uterus 
of  the  average  patient  without  injury  to  the 
skin,  and  that  by  using  four  ports  of  entry, 
namely,  front,  back  and  two  lateral,  approxi- 
mately a  full  destructive  dose  can  be  so  given. 

Summarizing,  he  says  that  the  lethal  dose  for 
carcinomatous  tissue  is  90  per  cent  of  the  skin 
erythema  dose,  that  for  sarcoma  70  per  cent, 
for  ovary  25  per  cent.  Fibromyomata  respond 
to  one  treatment,  resulting  in  complete  castra- 
tion. 

Carcinomata  of  the  breast  is  not  so  situated 
as  to  permit  of  receiving  approximately  equal 
amotmts  of  ray  in  front  and  behind.  Here, 
though,  the  tumor  is  rarely  more  than  5  cm. 
from  the  skin  surface;  so  by  increasing  the 
skin-target  distance  to  70  to  90  cm.,  85  per  cent 


to  90  per  cent  of  an  erythema  dose  can  be  ad- 
ministered to  the  tumor  without  injtuy  to  the 
skin,  as  the  effect  is  in  inverse  ratio  to  the 
square  of  the  focal  distance.  The  time  required 
is  320  to  535  minutes. 

The  technique  as  reported  for  uterine  can- 
cer in  Bumm's  Qinic  in  Berlin  is  to  ray  four 
areas,  one  in  front,  one  from  behind,  and  one 
from  each  side,  using  a  voltage  of  190,000  to 
200,000.  The  skin-target  distance  is  30  cm., 
and  with  a  filter  of  0.8  mm.  of  copper  for 
ninety  minutes  over  each  area.  Blood  transfu- 
sion follows  this  treatment 

At  Seitz  and  Wintz's  Clinic  in  Erlangen,  six 
or  seven  fields  are  exposed,  using  23  cm.  dis- 
tance, 16  inch  parallel  spark  gap,  0.5  mm.  of 
copper  or  zinc  filter  for  thirty-five  minutes 
each  area.  This  treatment  is  pven  in  two  "sit- 
tings" at  six  weeks'  interval 

At  the  Opitz  Qinic  of  Freiburg,  the  focal 
distance  is  50  cm.  Four  ports  of  entry  are  used 
and  each  rayed  for  120  minutes.  Astonishingly 
good  results  are  obtained. 

Eugene  V.  Powell. 
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Potter -Bucky  Diaphragm 

'Victor  Model 

THE  degree  of  high  quality  radiographs  with  the  Potter-Bucky  Dia- 
phragm is  dependent  entirely  on  the  success  of  the  manufacturer  in 
the  application  or  the  principles  involved. 

The  Victor  Model  of  the  Potter  -  Bucky  Diaphragm  is  the  result  of 
intensive  experimental  work  on  the  part  of  Victor  Engineers  in  collabo- 
ration with  Dr.  Potter,  and  was  not  announced  until  it  proved  itself  to 
have  reached  a  much  higher  degree  of  perfection  than  ever  before  attained. 

The  design  of  the  grid  in  the  Victor  Model  differs  from  that  of  any 
other  construction,  and  due  largely  to  this  the  following  points  of 
superiority  are  realized : 

I.  Linea(iTnagesofthc  leadstrips)  on  5.  The  fineness  of  the  grid    makes 

the  radiograph  have  been  obliterated,      possible  a  siereoscopic  tc 


2.  A  wide  range  of  exposure,  without  both  up  and  down  and  crosswise  d 
changing  the  speed  of  travel   of  the  chest. 

grid,  is  now  obtained.  6.  TK.  uotiiU  ™«1   is   tU  VUu 

3.  The  (actot  of  absorption  of  pr,'-  MoJ.U.v.l>«oc.r.(JlyMW»aM.I.B 
funy  rays  is  very  low.  "•'•   t''—  1"»J"«'«  "'  -"o-J.ry  »d> 

4.  Radiographs  of  excellent  diagnos-  '"'"■ 
tie  value  can  be  taken  at  a  focal  dis- 
tance rnnging  from  20  to  35  inches. 

LiutatuTC  describing  ihii  apparatui  in  detail  will  be  lent  on  re^^ueit 

Victor  X'Ray  Corporation 

QeTiCTol  Office)  and  Facany : 
Jackson  Boulevard  at  Robey  Street  ■   Chicago 
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''Made  by  a  Roentgenologist  for  Roentgenologists 


H-  SPEED  -  GRAIN 


THIS  IS  THE  FORMULA  BY  WHICH  YOU  ARE  ASKED  TO 
JUDGE  ALL  -T-E"  SCREENS. 

The  *T-E"  is  GUARANTEED  to  be  faster  and  have  less  grain 
than  others  and  is  SOLD  WITH  THIS  UNDERSTANDING. 

NEW  "THIN"  MODEL  FOR  DOUBLE  SCREEN  TECHNIQUE. 

The  STANDARD  'T-E"  is  so  fast  and  free  of  grain  that  the  use 
of  a  second  screen  is  not  necessary  for  the  production  of  perfect 
roentgenograms.  You  are  respectfully  requested  to  verify  thb  asser- 
tion by  critical  tests  and  in  practical  work. 


If  unable  to  obtain  Screens  from  regular  dealers  please  communi- 
cate directly  with  the  Laboratory. 


For  further  particulars,  prices  and  samples  of  the  New  Improved  Screen, 

circulars  on  technique,  etc.,  apply  to 

H.  THRELKELD- EDWARDS,  M.D. 
X-Ray  Laboratory,  South  Bethlehem,  Pa.,  U.  S.  A. 
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This  newest  development  of  a  Coolidge  Tube  equipped 
X-ray  Unit  (using  the  self-rectifying  lo  or  30 
MiUiampere-Capacity  Tube)  is  now  being  displayed 
by  all  International  Agents.  It  has  many  exclusive 
features  not  to  be  found  in  any  other  machine  of  a 
similar  type,  and  we  seriously  recommend  that  you 
see  it  before  purchasing  any  X-ray  machine. 

SEXD   fOR   OUR  AHHOVHCEMEHf   BULLETIH 

AHD  NEAREST  I7<T£RNATI0>JAL  DEALER'S  MAME 

Dealers  located  in  every  large  city  of  the  country. 

INTERNATIONAL  DEVICES  COMPANY 

3»6  BROADWAY  ,  NEW  YORK,  N. 
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AIJVERTISING  DEPARTMENT 
=THE  WAPPLER  ELEeTRIC  C»MPANY= 


oiFers  you  (subject  to  prior  sale)  U.  S.  Government  surplus  stock  of 

EASTMAN  DUPLITIZED  X-RAY  FILMS 

in  original  packages  (guaranteed) 


Some  sizes  are  completely  sold  out. 

SEIZE  YOUR  OPPORTUNITY 

to  get  those  still  available  before  they  also  go 

SIZES  PRICES  NET,  P.O.B.  NEW  YORK 

5x7        -        -        '        $  .52  per  dozen 

8  X  10        '        '        '  1. 15    "      " 

10  X  11        '        '        '  1^5    "      " 

Wc  arc  entering  REPEAT  ORDERS  from  some  of  the  leading  Roentgen' 

ologists  of  the  country,  and  the  stock  is  fast  beii^  depleted.  Therefore 

YOU  should  TELEPHONE  or  TELEGRAPH  YOUR  ORDER  NOW 

to  our  New  York  Show  Rooms,  (Phone  Lenox  6816). 

WAPPLER  ELECTRIC  COMPANY,  Inc.^ 

Show  Roomsi— 173  EAST  87TH  STREET.  NEW  YORX 


Show  Rooms  ] 
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THE  SWEETBRIAR  LABORATORIES 


PITTSBURGH,  PA. 
Announce  the  appearance  of  the 


cc 


SUPERIOR" 


INTENSIFYING  SCREEN 

[The  screen  mth  a  replacement  value'] 
JUST  WHAT  ITS  NAME  IMPLIES 

A  fast  grainless  flexible  screen  with  hard  smcx^th  surfiice  which 
will  not  absorb  dirt  and  can  be  scoured  with  soap  and  water;  and 
which,  if  scratched  or  worn  out,  can  be  replaced  at  a  fraction  of 
its  cost. 


Mounted  in  your  own,  or  in  new  cassettes. 


Single  for  plates. 
Costs  no  more  than  others. 


Double  for  films. 
Lasts  much  longer. 


Consult  your  dealer,  or  order  direct  if  he  cannot  supply  you. 


Address 


W.  A.  WILSON,  Secretary 
1737  Oliver  Building 

Pittsburgh,  Pa. 
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The  KelleyKoett  Universal  Stereoscope 


ANNOUNCEMENT 

On  and  after  February  15th,  we  will  occupy  our  new  show' 
rooms  at  127  East  ajRo  Street,  New  York,  N.  Y.  Here  we  will 
be  able  to  display  KelleY'Koett  products  to  greater  advantage. 

Due  to  the  liberal  patronage  of  our  friends  and  cUents,  we 
are  compelled  to  enlarge  our  quarters.  We  take  this  opportunity 
to  thank  you  for  your  support. 

K.  6?  B.  ELECTRICAL  EQUIPMENT  CO. 

INCORPORATED 

347  Second  Avenxje,  New  York,  N.  Y. 


Id  Answering  AdvertiBeineiitB  please  mention  The  American  Jonmal  of  Roentgenology. 


xiv  THE  AMERICAN  JOURNAL  OF  ROENTGENOLOGY 


In  Anawering  AdvertiBemeiits  please  mention  The  American  Journal  of  Roentgenology. 


ADVERTISING    DEPARTMENT 


Use  X'OGRAPH  Goods— 
they  mdkf  correct  diagnosis  more  certain 


X-OGRAPH  DENTAL  FILM 
PACKETS,  the  extremely  thin, 
impressionable  metal-backed 
packet,  possessing  every  desirable 
convenience,  as  well  as  quality. 
Its  bright  metallic  appearance 
will  appeal  to  your  patients  like 
a  sanitary  surgical  instrument. 


X-OGRAPH  SAFETY  BOXES  for 
holding  a  supply  of  dental  film  pack- 
ets within  convenient  reach  of  your 
x-ray  tube;  no  scams  or  joints  of  any 
kind,  absolute  protection  from  x-rays 
of  extreme  penetration ;  will  save  you 
many  extra  steps  in  the  course  of  a 
day's  work. 

X-OGRAPH  DEVELOPING  POW- 
DERS will  give  to  your  roentgenograms 
that  clear  brilliant  "kick"  you  have  so 
often  desired — that  definition  which 
makes  correct  diagnosis  more  certain. 

X-OGRAPH  FIXING  POWDERS, 
double  strength,  equivalent  to  four 
pounds  of  Hypo  per  gallon  of  solution. 
The  old  dependable  chrome  alum  type; 
hardens  the  emulsion  to  an  extreme 
degree — saves  time  and  trouble.    ' 

BUCK  X'OGRAPH  COMPANY 

4485  OLIVE  STREET  ST.  LOUIS,  MO. 
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PATTERSON 
FLUOROSCOPIC    SCREENS 

IF  YOU  ARE  HAVING  TROUBLE  WITH  DUST  GETTING  BETWEEN  YOUR 
FLUOROSCOPIC  SCREEN  AND  THE  LEAD  GLASS  IT  CAN  BE  OVERCOME 
BY    MOUNTING    THE    SCREEN    AS    SHOWN    IN    THE    CUT    BELOW. 


FASTEN  THE  FLUOROSCOPIC  SCREEN  AND  BACKING  TO  THE  LEAD 
GLASS  BY  MEANS  OF  ADHESIVE  TAPE  AROUND  THE  EDGE.  THE  TAPE  IS 
SHOWN    STRIPPED    BACK    IN    THE    CUT. 

IT    IS    A    GOOD    PRECAUTION    TO    HAVE     THE     BACKING     WATERPROOF. 

MOUNTING  THE  FLUOROSCOPIC  SCREEN  THIS  WAY  WILL  ALSO  FASTEN 
IT  TO  THE  GLASS  AND  PREVENT  ANY  POSSIBILITY  OF  REMOVING  SOME 
OF   THE    FLUORESCENT    CHEMICAL    BY    ABRASION. 

ALL  FLUOROSCOPIC  SCREENS  THAT  ARE  MOUNTED  IN  OUR  LABOR- 
ATORY   ARE    ADJUSTED    LIKE    THE    ABOVE. 

SEND    FOR    OUR    NEW    CATALOGUE. 

FOR    SALE     BY    YOUR     DEALER 


THE    SIGN    OF    QUALITY 

THE  PATTERSON  SCREEN  COMPANY 

TOWANDA.    PENNSYLVANIA,    U.   S.    A. 
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CHARLES  BENDER 

ofiers  you  (subject  to  prior  sale)  U.  S.  Grovernment  surplus  stock  of 

EASTMAN ,  DUPLITIZED  X-RAY  HLMS      . 

in  original  packages  (guaranteed) 


Some  of  the  leading  hospitals  and  Roentgenologists  have 

purchased  a  years  supply  or  more. 


Pnots  nety  f .  o*  b.  Dcooidyii 

5x7  '  -  -  '  -  $  .50  per  doisen 

8  X  10  -  '  '  '  '  1.00  per  do:^n 

8j4  X  14  .  .  ^  ^  ^  1.75  per  dozjexi 

10  X  12  '  -  '  '  '  1.75  per  do:5en 

No.  lA  Dental  Film  i J4  x  aj^  -  .20  per  dozen 

No.  lA  Dental  Film  i  J^  x  if^  ^  .20  per  dozen 

Seeds    X^Ray    Plates    14  x  17       ^         6.qp  per  dozen 
Diagnostic  X^Ray  Plates  10  x  12       ^         2.50  per  dozen 

TELEPHONE  OR  TELEGRAPH  YOUR  ORDER  NOW 
AND  WE  WILL  FILL  IT  PROMPTLY 


CHARLES  BENDER 

805  Eighth  Avenue        phone,  south  2823  Brooklyn,  N.  Y. 
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PNEUMOPERITONEUM 


BY 


DIL  ARTHUR  STEIN  6?  DR.  WILLIAM  H.  STEWART 


NEW  YORK  CITY 


The  illustrated  monograph  on  '"Pneumoperitoneum"'  now 
in  preparation,  will  contain  a  complete  historical  review  of  the 
evolution  of  the  new  diagnostic  method  of  air  or  gas  inflation  of 
the  abdominal  cavity,  in  combination  with  Roentgen  examina^ 
tion.  The  authors,  who  after  a  careful  study  of  its  merits  intro^ 
duced  this  procedure  in  America,  give  a  full  description  of  their 
own  technique  and  contribute  a  series  of  excellent  Roentgeno^ 
grams  obtained  by  its  employment.  The  new  method,  which  is 
shown  to  be  safe  and  painless  when  properly  employed,  is  fully 
described,  consisting  of  inflation  of  the  abdomen  with  a  mixture 
of  diiTerent  gases,  a  modification  which  will  make  it  an  oflice  pro^ 
cedure  and  obviate  the  necessity  for  deflation  after  the  Roentgen 
examination  has  been  completed.  The  text  is  enriched  by  actual 
Roentgenograms  of  various  abdominal  organs  in  which  all  details 
of  the  plate  are  preserved,  permitting  a  better  interpretation  of 
abdominal  pathology,  so  that  the  progressive  physician  will  find 
in  this  monograph  not  only  a  valuable  source  of  information,  but 
a  practical  adjuvant  in  the  solution  of  diagnostic  problems  not 
amenable  to  any  of  the  older  methods  of  examination. 


SOUTHWORTH  COMPANY 


PUBLISHERS 


TROY,  NEW  YORK 
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WE  THANK  THOSE  WHO  AT- 
TENDED FOR  THE  INTEREST 
SHOWN  IN  THE  RIEBER  FLUOR- 
OSCOPIC UNIT  AT  THE  MID- 
WINTER MEETING  OF  THE  EAS- 
TERN SECTION  OF  THE  AMER- 
ICAN ROENTGEN  RAY  SOCIETY 
AT  ATLANTIC  CITY '  AND  TAKE 
THIS  OCCASION  TO  ANNOUNCE 
THAT  WE  ARE  NOW  PREPARED 
TO  DELIVER  THESE  REMARK- 
ABLE LITTLE  UNITS  AND  TO 
RENDER  EFFICIENT  SERVICE 
IN  ANY  PART  OF  THE  EAST' 
GENERAL  X-RAY  COMPANY 
BOSTON  '  420  BOYLSTON  STREET 
NEW  YORK'  5  COLUMBUS  CIRCLE 
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THE  LEONARD  PRIZE  FOR  RESEARCH 

THE  AMERICAN  ROENTGEN  RAY  SOCIETY  WILL  AWARD 
$icxx).oo  tx)  the  author  of  the  best  piece  of  original  research  in  the  field  of 
the  X'-ray,  radium  or  radioactivity.  The  competition  is  open  to  any  one  living 
in  the  United  States  or  its  possessions,  in  Canada,  Mexico,  Central  or  South 
America,  Cuba  or  other  islands  of  the  Western  Hemisphere.  The  research  matter  mxist 
be  submitted  in  literary  form  in  the  English  language  not  later  than  July  ist,  1921,  and 
must  never  have  been  published.  Each  paper  must  be  signed  by  motto  and  accompanied 
by  a  sealed  envelope  containing  motto  and  name,  so  that  the  identity  of  the  author  may 
be  disclosed  after  the  award  has  been  made.  In  case  a  demonstration  of  an  invention 
or  method  is  necessary,  the  identity  of  the  author  may  have  to  be  known  before  the 
award  is  decided. 

The  field  of  research  includes  discovery,  invention,  improvement  of  method,  or  in^ 
vestigations  to  prove  or  disprove  any  theory  or  problem,  \yhether  old  or  new,  which 
has  a  direct  bearing  upon  the  use  of  x-rays,  radium  or  other  radioactive  substances. 

This  competition  is  not  open  to  any  research  involving  a  patent  or  copyright,  and 
the  submission  of  any  research  work  ft^r  this  prizj^  carries  with  it  the  understanding 
that  the  subject  matter  will  remain  open  to  free  use  for  the  general  good. 

The  committee  reserves  the  right  to  withhold  the  award  if  in  its  judgment  no  piece 
of  research  offered  possesses  sufficient  merit.  It  also  reserves  the  right  to  divide  the 
award  if  two  papers  are  judged  to  be  of  equal  merit.  A  certificate  of  honorable  mention 
will  be  given  to  the  author  of  meritorious  research  which  has  been  submitted  but 
which  has  not  received  the  pri^. 

Pipers,  records  or  material  are  received  in  this  competition  only  with  the  under^ 
standing  and  agreement  that  any  work  receiving  award  or  honorable  mention  may  be 
published  in  The  American  Journal  of  Roentgenology  at  the  discretion  of  the  research 
committee.  AU  expenses  of  publication  will  be  borne  by  the  Journal.  Papers  not  pub 
lished  will  be  returned  to  the  authors. 

The  piece  of  original  research  receiving  award  must  be  presented  before  The  American 
Roentgen  Ray  Society  at  its  next  Annual  Meeting,  September,  1921. 

This  pri^  is  offered  in  an  altruistic  spirit  for  the  promotion  of  usefiil  research,  with 
the  approval  of  the  National  Research  Council.  It  commemorates  the  name  of  a 
martyred  member  of  the  American  Roentgen  Ray  Society,  Dr.  Charles  Lester  Leonard, 
who  paid  the  supreme  penalty  for  his  pioneer  research  in  the  field  of  the  x-ray. 

COMMITTEE 
A.  W.  Crane,  M.D.,  Chairman     P.  M.  Hickey,  M.D.     Henry  K.  Pancoast,  M.D. 

420  South  Rose  Street  32  Adams  Ave.  W.  University  Hospital 

Kalamazoo,  Michigan  Detroit,  Michigan  Philadelphia,  Pau 

Communications  may  be  opened  with  any  member  of  the  committee. 
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[annals  of  roentgenology,  volume  I.] 

MASTOIDS 

ROEKTGEKOLOGlCALUr  COHSIDERED 

42  X'RAY  STUDIES  ON  21  PHOTOGRAPHIC  PLATES  AND  ELEVEN  TEXT  ILLUSTRATIONS 

By  FREDERICK  M.  LAW,  M.D. 

Rjoentgenologist,  Manhattan  Eye,  Ear,  J^ose  and  Throat  Hospital,  7^.  T. 

The  author,  formerly  an  ear,  nose  and  throat  speciaHst,  has  devoted  many  years  as 
a  roentgenologist  exclusively  to  head  work.  His  experience  in  roentgenology  of  mastoids 
is  probably  the  largest  in  the  country  and  the  plates  here  published  have  been  selected 
as  among  the  best,  from  an  almost  unlimited  collection. 

Dr.  Law's  technique  was  adopted  by  the  Department  of  Roentgenology  of  the 
United  States  Army  and  may  be  accepted  as  standard.  The  text  is  a  complete  and  concise 
description  of  the  technique  for  making  mastoid  roentgenograms  and  is  illustrated  with 
half-tones  showing  positions.  The  plates  are  a  series  of  direct  contact  prints,  from  the 
author's  unretouched  8  x  lo  plates.  They  show  the  roentgen  appearance  of  typical 
types  of  the  various  conditions  which  affect  the  mastoid.  With  the  exception  of  two  cases 
in  which  operation  was  not  indicated,  the  operative  findings  are  given. 

Chapter  CONTENTS 

L    Anatomical  Landmarks 
IL     The  Pathological  Mastoid — General  Considerations 

I IL  Plate  Interpretation — Mild  Acute  Mastoiditis,  Acute  Purulent  Mastoiditis,  Severe 
Acute  Purulent  Mastoiditis,  Acute  Purulent  Mastoiditis  with  Abscess  For' 
mation,  Cholesteatoma,  Sclerosis,  Postoperative  Cases,  Large  Emissary  Vein 

I V.     Technique  of  Mastoid  Examination 

V.     Conditions  Necessary  for  Proper  Exposure  of  the  Plate 

VL    Development  of  the  Plate 

LIST  OF  PLATES 

I,  Anatomical  Key  Plate;  ii,  Furunculosis  in  the  Auditory  Canal;  iii.  Simple  Acute 
Mastoiditis;  iv,  Simple  Acute  Mastoiditis;  v.  Severe  Mastoiditis  ^th  Mild  Symptoms; 
VI,  Mastoiditis  with  Bone  Absorption;  vii.  Beginning  Abscess  Formation;  viii,  Asymmet' 
rical  Mastoids  and  Thin  Cortex;  ix,  Perisineus  Abscess;  x,  Perisineus  Abscess  and  Sck' 
rosis;  xi.  Extensive  Perisineus  Abscess;  xii.  Large  Cholesteatoma;  xiii.  Cyst  oftheMas' 
toid;  XIV,  Diploetic  Type  and  Chronic  Otitis  Media  with  Sclerosis;  xv.  Undeveloped 
Mastoids;  xvi.  Chronic  Otitis  Media;  xvii.  Infantile  Type,  Age  5;  xviii.  Epidural  and 
Perisineus  Abscess;  xix.  Mastoid  Operation  with  Complete  Removal  of  Cells;  xx,  Mastoid 
Operation  with  Incomplete  Removal  of  Cells;  xxi.  Large  Emissary  Vein. 

The  captions  of  these  plates  are  printed  in  English,  French  and  Spanish, 

This  Atlas  offers  to  the  roentgenologist  a  post'-graduate  course  in  mastoid  work,  and 
to  the  otologist,  illustrations  of  the  salient  points  to  be  brought  out  in  consultation  with 
the  roentgenologist. 

PRICE  $16.00  NET 


Published  by  PAUL  B.  HOEBER 

67*^  East  59TH  Street  New  York  City 
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We  give  SERVICE 

X-RAY  PLATES      - 

X^RAY  HLMS 

X-RAY  ACCESSORIES 

CHEMICALS 

ALL  MAKES  AND  BRANDS  IN  STOCK 

We  offer— 

A  limited  number  ofU.  S.  Government  Surplus  Supply  of  Eastman 

DuPLmzED  X'Ray  Films. 

Sizes  5x7    -    8  X  10    '     10  X  I  a.  Prices  on  application. 

Special  offer  of — 

MALLmKRODT''s  Barium  Sulphate  in  original  5  lb.  Boxes. 

X'RAY  FILM  5?  CHEMICAL  CO.,  Inc. 

257  Columbus  Ave.     telephones  )  ^]  columbus      New  York  City 
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CENTRAL  X^RAY  PLATES  J 

i  100%  SATISFACTION 


QUALITY     :     UNIFORMITY     :     SPEED 
I  LATITUDE     :     CONTRAST     :    DETAIL 

/, 


i 


AN  X-RAY  PLATE  THAT  INSPIRES  CONFIDENCE      \ 
DEPENDABLE  AND  FUNDAMENTALLY  PERFECT 


/ 
/ 
/ 

^  ASK  YOUR  DEALER  TO  SUPPLY  YOU 

t 


i 
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Central  Dry  Plate  Company  St.  Louis,  Mo.       ^ 
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THE  COLUMBIA  DENTAL 
X-RAY  FILM  MOUNT 

hai  an  all  rcUuloid  cird  which  is  insentd  in  Bn  envelope  mode 
of  strong,  smooiK,  good  quality  pap«c.  No  addiiioiul  envelope 
ii  required  lot  filing  purposa. 

The  viewing  aide  of  the  envelope  is  a  rich,  blade  surface 
which  cuts  off  the  sutrounding  light,  and  whidi  together  with 
the  nut  suiface  of  the  celluloid  card,  intensifies  the  detui  and 
che  contrast  in  the  film. 


On  the  ruot,  white  turtta  of  the  other  aide  of 
t^  mount  a  record  tsmidc,  with  inkor  on  typcwcitet, 
of  the  diwnosis,  and  of  the  patient's 
number,  (Utt,  etc.  White  ink  is  not  re^. 
this  side  of  all  mounts,  tndud^  the  m 
chart  of  the  teeth  for  reference  pumoaes. 

There  is  no  diSerenct  in  price,  if  there  is  no  difier- 
enoe  in  size,  regardless  of  die  number  of  film*  ifu 
mount  holds  and  regardless  of  the  quantity  you  pur- 
chase under  looo, 

III  progressive  dental  offices  more  G>lumliia  X-Ray 
Film  Mounts  are  used  than  all  the  other  mounts 
combined.  They  are  used  by  institutions  of  luaiaDal 


Examine  for  yourself  this  elegant  Mount,  bji  ivrititig  for  sample  and  literature. 

Columbia  X  Ray  6?  Electric  Corp.      Austin  Place  5?  E.  144TH  &r.,  N.  Y. 


FOR  THE 
J  MOST  EXACTING  SERVICE 

Satisfactory  and  dependable 
service  from  X-Ray  equip- 
ment requires  the  definite  de- 
termination of  the  currents 
taken  by  the  tube. 


'sm©!!^ 


Electrical 
Indicating  Instruments 
because  of  their  accuracy.re- 
liability  andrugged  construc- 
tion are  particularly  adapted 
to  the  measurement  of  tiiese 
currents  under  all  conditiom 
of  hard  service. 
Weston  Electrical 
Instrument  Co. 
160  Webton  Ave. 
Newark,  N.  J. 
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For 

ELECTROTHERAPEUTIC 

APPARATUS 

SEE  SNOW! 

We  carry  a  fiiU  line  of  Electric  Light  Bath  Cabinets  and  Bakers,  High  Frequency 
Machines,  Sinusoidal,  Galvanic  and  Faradic  Outfits,  etc. 

We  can  give  you  the  latest  and  best  in  X-ray  equipments  of  any  size  complete 
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THE  DIAGNOSIS  OF  PRIMARY  TUMORS  OF  THE  LUNG* 

By  ARTHUR  C.  CHRISTIE,  M.D. 

Professor  of  Roentgenology,  George  Washington  University  Medical  School, 

WASHIXCTOX,    D.    C. 


A  CONSIDERATION  of  primary  tu- 
-^^  mors  of  the  lungs  must  deal  largely 
with  malignant  tumors,  since  those  of  benign 
type  are  exceedingly  rare. 

The  most  comprehensive  and  accurate  de- 
scription of  primary  malignancies  in  the 
lungs  is  the  monograph  of  Adler,  published 
in  191 2.  Adler  states  that  the  first  accurate 
knowledge  of  lung  tumors  dates  from  mod- 
ern times,  after  Laennec  had  established  the 
clinical  investigation  of  the  chest  on  a  sound 
basis  by  application  of  ausculation  and  per- 
cussion. This  he  calls  the  period  of  the  study 
of  lung  tumors  by  clinical  methods  sup- 
ported by  gross  pathology.  His  latest  period, 
coming  down  to  the  time  of  his  monograph, 
is  that  in  which  histology  is  added  to  clinical 
and  gross  pathological  research.  Since  the 
publication  of  Adler's  treatise  the  perfection 
of  the  roentgen  method  of  examination  of 
the  chest  has  brought  us  to  another  period  of 
much  greater  accuracy  in  diagnosis  of  intra- 
thoracic neoplasms.  Indeed,  Adler  wrote  as 
follows  in  191 2:  "It  was  not  very  long  ago 
that  A.  Frankel  wrote  that  .r-rays  were  of 
little  service  in  the  diagnosis  of  lung  tumors. 
Since  then  the  .r-rays  have  become  a  most 
remarkable  and  efficient  aid  to  diagnosis  in 
general,  and  there  exists  the  well-founded 
hope  of  their  increasing  efficiency  as  fur- 
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ther  improvements  in  apparatus  and  ad- 
vances in  technique  are  made The 

hope  may  reasonably  be  entertained  that 
with  the  systematic  and  proper  application 
of  the  .r-rays  to  the  exploration  of  the  chest, 
the  diagnosis  of  lung  tumor  may  be  assured 
when  no  other  means  w^ill  give  equally  cer- 
tain results." 

In  191 7  McMahon  and  Carman,  in  a 
communication  on  **The  Roentgenological 
Diagnosis  of  Primary  Carcinoma  of  the 
Lung,"  described  in  detail  the  roentgen  ap- 
pearance of  these  tumors  and  gave  the  es- 
sential points  in  differentiating  them  from 
other  intrathoracic  conditions. 

It  is  the  purpose  of  this  paper  to  state  as 
concisely  as  possible  the  diagnostic  points  by 
which  w^e  are  now  able  to  Nreccgnize  the  pres- 
ence of  primary  tumors  in  the  lungs  and  to 
emphasize  certain  conditions  that  have  come 
under  the  wTiter's  observation  from  which 
such  tumors  must  be  differentiated. 

It  is  undoubtedly  true,  as  several  writers 
have  stated,  that  there  is  a  certain  roentgen 
picture  that  is  practically  pathognomonic  of 
primary  carcinoma  of  the  lungs,  but  there 
are  certain  other  conditions  so  closely  re- 
sembling it  that  constant  watchfulness  is 
necessary  to  avoid  mistakes.  It  is  essential 
in  every  case  to  interpret  the  roentgenogram 
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in  the  light  of  the  symptoms,  the  physical 
findings,  and  especially  the  mode  of  onset 
and  course  of  the  disease.'  Unfortunately, 
like  malignant  disease  in  other  parts  of  the 
body,  tumors  of  the  lung  may  be  almost  or 
quite  symptomless,  but  in  any  case  of  sus- 
pected intrathoracic  disease  the  possibility 
of  lung  tumor  should  always  be  considered. 
The  symptoms  and  physical  signs  depend 
not  only  upon  the  size  of  the  tumor  but 
more  particularly  upon  its  location. 


amination  is  made  at  this  time,  definite  signs 
of  pathology  will  be  seen,  depending  upon 
the  type  of  disease.  If  it  is  of  the  infiltrative 
type,  having  its  origin  in  one  of  the  large 
bronchi  near  the  hilus,  a  roughly  circular 
shadow  will  be  seen  extending  outward 
from  the  hilus.  The  outer  edge  of  this 
shadow  is  not  sharply  circumscribed  but 
shades  off  into  the  surrounding  lung  shadow 
and  has  projecting  from  it  processes  that 
radiate    out    into    the    lung.    Beyond   this 


There  are  usually  no  early  symptoms  that 
are  characteristic,  but  there  may  be  symp- 
toms to  arouse  suspicion  and  lead  to  thor- 
ough investigation.  Among  the  earliest  of 
these  may  be  a  slight  discomfort — at  times 
amounting  to  pain — in  an  area  correspond- 
ing to  the  hila  of  the  lungs.  There  is  often, 
also,  a  slight,  gradually  increasing  dyspnea. 
Accompanying  tlie  discomfort  and  dyspnea 
there  may  be  a  dry,  unproductive  cough. 

If  these  symptoms  lead  to  careful  physi- 
cal examination  of  the  chest,  a  small  area  of 
dullness  may  be  discovered,  especially  a  wid- 
ening of  the  area  of  dullness  about  the  root 
of  the  lung.  There  may  also  he  diminished 
breath  sounds,  but  no  rales.  If  roentgen  ex- 


shadow  which  represents  the  pathological 
process  itself  is  a  more  or  less  extensive 
area,  somewhat  less  dense  than  the  tumor 
shadow,  and  quite  homogeneous  in  charac- 
ter. This  is  caused  by  congestion  in  the  su 
rounding  lung  and  probably  also  by  a  parti 
atelectasis  due  to  some  degree  of  stenosis  ol 
the  bronchi.  If  in  addition  to  the  alxive  pic- 
ture there  are  a  few  nodules  with  the  same 
indistinct  edges  surrounding  the  central 
shadow  or  in  relation  with  the  bronchial 
trunks  farther  toward  the  periphery,  the  pic- 
ture is  quite  characteristic  of  malignant  dis- 
ease of  the  lung. 

The  infiltrative  type  of  tumor  may  also 
arise   from   subdivisions  of   the  bronchi  or 
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from  bronchioles  far  out  in  the  lung  struc- 
ture. They  show  the  same  indistinct  edges 
and  projections  as  those  arising  at  the  hila. 

In  the  miliary  type  of  the  disease  there  is 
diffuse  nodulation  throughout  the  lungs,  but 
each  nodule  or  mass  of  nodules  has  this 
same  hazy  appearance  at  its  periphery,  and 
there  is  present  the  surrounding  zone  due  to 
congestion. 

If  the  appearance  described  above  is  pres- 
ent, it  may  then  be  stated  with  a  good  de- 


correct  diagnosis  by  the  presence  of  enlarged 
lymph-nodes  in  the  neck.  The  microscopic 
examination  of  such  a  node  removed  from 
the  neck  or  axilla  may  show  the  character  of 
the  process  in  the  lung.  The  nature  of  the 
disease  has  occasionally  been  determined  by 
the  presence  of  portions  of  tumor  in  a 
pleural  effusion.  A  hemorrhagic  effusion  is 
strongly  suggestive  of  malignant  disease. 

It  is  stated  that  the  diagnosis  is   some- 
times established  by  bronchoscopic  examina- 


Fic.  3.  Benign  Tumor,  Probably  Dermoid  Cyst. 

gree  of  certainty  that  the  lesion  is  carci- 
noma. There  are,  however,  numerous  cases 
of  lung  carcinoma  in  which  the  roentgen  ap- 
pearance is  not  entirely  typical,  and  there 
are  also  conditions  which  are  not  carcinoma 
in  which  the  roentgen  appearance  closely 
simulates  the  latter.  It  is  in  such  cases  that 
we  must  rely  upon  the  future  course  of  the 
disease  and  corroborative  clinical  findings  in 
order  to  establish  a  diagnosis.  The  sputum 
may  furnish  conclusive  or  corroborative  evi- 
dence. In  rare  cases  tumor  elements  may  be 
found  or  the  fairly  characteristic  raspberry- 
jelly  or  prune-juice  sputum  may  be  present. 
The  sputum  is  often  bloody  as  in  other  lung 
diseases.  The  gradual  increase  in  dyspnea 
due  to  growth  of  the  tumor  into  the  bronchi 
or  trachea  is  a  valuable  sign.  Barker  men- 
tions two  cases  in  which  he  was  led  to  a 


Fic.  4.  EcHi 

tion.  Fever  is  of  variable  occurrence  and  is 
probably  due  to  the  presence  of  inflamma- 
tory reaction  alxiut  the  tumor.  It  may  vary 
from  99°  to  102.5°. 

Two  cases  of  lung  carcinoma  which  have 
come  under  the  writer's  observation  depend 
for  diagnosis  upon  the  manner  of  onset,  the 
progressive  course  of  the  disease,  and  the 
roentgen  findings,  which  are  quite  typical. 
Both  of  these  cases  were  men  between  fifty- 
five  and  sixty  years  of  age.  The  clinical  and 
roentgen  aspects  of  these  two  cases  are 
strikingly  alike.  In  both  cases  the  first  sign 
of  the  disease  was  a  sudden  attack  of  fever 
and  cough.  The  fever  disappeared  in  a  few 
days,  but  the  dry  cough  persisted.  In  one  of 
the  cases  there  were  several  attacks  of  fever 
varying  from  99°  to  102.5°.  One  came  for 
roentgen  examination  eight  months,  and  the 
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other  six  months  after  the  initial  attack  of 
fever.  In  one  of  them  the  cHnician  had  dis- 
covered a  definite  area  of  dullness  extending 
outward  from  the  left  hilus — in  the  other  no 
suspicious  physical  signs  had  been  found  in 
the  chest.  In  both  cases  the  most  prominent 
symptom  was  the  persistent,  irritating 
cough,  but  both  complained  of  a  feeling  of 
tightness  and  discomfort  in  the  region  of  the 
root  of  the  left  lung.  Both  patients  had  a 
slightly  cachetic  appearance  and   both  had 


cannot  be  stated.  For  example,  Figures  2 
and  3  undoubtedly  represent  benign  tumors 
since  they  were  both  observed  over  a  period 
of  more  than  three  years  without  change  in 
size  or  contour.  Figure  2  is  probably  an 
intrathoracic  goiter,  while  Figure  3  is  very 
hkely  a  dermoid  cyst. 

Echinococcus  cyst  sometimes  occurs  in  the 
lung,  usually  in  the  lower  right  lobe.  Figure 
4  represents  a  cyst  which  is  believed  to  be 
echinococcus,  but  conclusive  evidence  such 


Fig.  5.  Mkdiastinal  Tumor. 

lost  a  few  pounds  in  weight.  Both  cases 
have  been  given  two  series  of  roentgen  treat- 
ment through  many  portals  of  entry  with  no 
apparent  improvement.  One  has  been  under 
observation  about  four  months,  and  the 
other  about  six  months,  and  in  both  there 
has  been  a  gradual  increase  in  the  cachetic 
appearance  and  a  gradual  loss  of  weight. 
Figure  I  shows  the  roentgen  appearance  in 
one  of  these  two  cases. 

Benign  tumors  of  the  lung  occur  infre- 
quently but  often  enough  to  make  it  neces- 
sary to  mention  them  briefly.  It  is  often  pos- 
sible to  make  a  diagnosis  of  benign  lung  tu- 
mor when  the  exact  nature  of  the  tumor 


Fir..  6.  Mediastinal  Tumor. 

as  booklets  in  the  sputum  or  positive  comple- 
ment fixation  test,  was  absent.  The  round  or 
oval,  sharply  circumscribed  contour  of  be- 
nign tumors  and  their  smooth  margin  makes 
their  roentgen  appearance  rather  typical. 

The  following  intrathoracic  conditions 
may  sinudate  lung  tumors  more  or  less 
closely  and  must  be  considered  in  the  dif- 
ferential diagnosis. 

Mctliaslinal  tutitor  can  usually  be  dis- 
tinguished by  the  roentgenologic  appear- 
ance. Oblique  examination  will  show  a  dis- 
tinct mass  in  the  mediastinum,  and  exam- 
ination in  the  antero-posterior  direction  will 
show  the  shadow  directly  continuous  with 
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that  of  the  mediastinal  structures.  (Figs.  5 
and  6.) 

In  mediastinitis  there  is  a  general  widen- 
ing of  the  mediastinal  shadow,  and  those 


signs  and   symptoms  that  accompany  an  in- 
flammatory process. 

Intrathoracic  goiter  and  cystic  tumors  of 
the  mediastinum  give  a  rather  characteristic 
roentgen  picture,    (Fig.  7.) 


Gumma  of  the  lung  is  a  condition  having 
much  the  same  roentgen  appearance  as  ma- 
lignant tumors  (Figs.  8  and  9).  The  diag- 
nosis depends  upon  the  Wassermann  test 
and  the  disappearance  of  the  mass  under 
anti-syphilitic  treatment. 

Caseous  pneumonia  may  readily  be  mis- 
taken for  malignancy.  The  early  symptoms 
may  be  quite  indefinite  just  as  they  are  in 
malignant  disease,  and  the  roentgen  picture 
may  not  be  distinctive.  The  irregular  tem- 
perature, gradually  becoming  higher  as  the 
disease  progresses,  the  presence  of  rales,  the 
finding  of  tubercle  bacilli  in  the  sputum,  and 
the  character  of  the  sputum  may  serve  to 
differentiate  from  lung  tumors. 

There  are  certain  inflammatory  processes 
occurring  at  or  near  the  hila  of  the  lungs 
that  give  much  the  same  roentgen  appear- 
ance as  malignant  disease.  Such  conditions 
are  often  seen  following  influenza,  but  they 
may  arise  quite  independently  of  other  dis- 
ease. We  have  observed  several  such  cases 
apparently  caused  by  the  streptococcus  he- 
molyticus.  These  conditions  are  sometimes  a 
bronchial  adenopathy  but  some  of  them  are 
undoubtedly  localized  pneumonic  processes. 
Most  of  them  undergo  resolution  very 
slowly  and  it  is  at  this  time,  when  the  patient 
is  afebrile,  that  a  mistake  may  be  made  in 


Fig.  g.  Gi'mma  op  Lt; 
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diagnosing  the  condition  as  malignancy  of 
the  lung. 

There  are  other  conditions,  such  as  bron- 
chiectasis, chronic  pulmonary  abscess,  en- 
cysted empyema,  pulmonary  infarct,  and 
metastatic  malignancy,  that  may  be  con- 
fused with  primary  malignant  tumor  of  the 
lung.  Careful  attention  to  the  history  and 
the  roentgenologic  findings  will  in  most 
cases  serve  to  separate  them. 

It  may  be  stated  in  conclusion  that  an 
accurate  diagnosis  of  lung  tumor,  with  a 
definite  opinion  as  to  its  malignant  or  benign 
character,  can  be  made  in  many  cases  by 
consideration  of  the  mode  of  onset,  the  pre- 
liminary symptoms,  and  the  roentgen  find- 
ings. When,  however,  the  roentgen  appear- 
ance is  not  characteristic,  the  diagnosis  must 
be  established  by  the  further  course  of  the 
disease,  and  the  presence  of  such  signs  as 
enlarged  lymph  nodes  in  the  neck  or  axilla, 
and  the  character  of  the  sputum  and  pleural 
effusions. 

It  must  further  be  kept  in  mind  that  there 
are  certain  non-cancerous  conditions  occur- 
ring in  the  lung  w^hich  may  readily  be  con- 
fused with  cancer,  especially  if  only  the 
roentgenologic  evidence  is  relied  upon. 
Among  those  especially  likely  to  lead  to  error 
are  gumma  of^  the  lung,  mediastinitis, 
caseous  pneumonia,  and  certain  inflamma- 
tory processes  about  the  hila. 
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DISCUSSION 

Dr.  G.  E.  Pfahler. — This  paper  has  been  so 
beautifully  presented  I  don't  see  that  there  is 
very  much  to  add.  I  can  only  congratulate  Dr. 
Christie  on  his  presentation. 

Dr.  F.  W.  Manges.— I  too  think  Dr.  Chris- 
tie's a  most  interesting  and  important  paper.  It 
has  been  but  a  comparatively  short  time  that 
we  have  been  considering  primary  carcinoma 
of  the  lung,  except  as  a  very  rare  entity,  if  an 
entity  at  all,  and  I  think  largely  because  of  the 
roentgen  signs  which  we  found  difficult  to  ex- 
plain otlierwise.  In  other  words,  it  has  been 
because  we  have  not  been  able  to  differentiate 
our  findings  clearly  that  the  diagnosis  of  pri- 
mary carcinoma  has  become  quite  common  in 
the  last  few  years,  so  that  I  think  this  is  a  most 
imix)rtant  question  now,  especially  to  roentgen- 
ologists. Every  year  our  problems  of  differen- 
tiating conditions  in  the  chest  are  becoming 
more  and  more  difficult,  more  and  more  com- 
plex. It  must  prove  to  all  of  us  that  we  made 
many  mistakes  in  the  past,  so  that  I  think  the 
paper  of  Dr.  Christie,  like  that  of  Dr.  Watkins 
and  a  number  of  others  on  the  chest  at  this 
meeting,  have  been  most  valuable  indeed. 

I  am  not  going  to  discuss  the  paper  in  the 
sense  that  I  disagree  in  any  w^ay  with  Dr. 
Christie,  because  I  don't.  I  would  like  to  sup- 
port practically  everything  he  said. 

Dr.  George  C.  Johnston. — I  have  never 
seen  a  case  of  pleural  effusion  in  primary- 
malignancy.  It  may  be  that  the  cases  are  not 
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far  enough  advanced  or  that  they  die  too  soon, 
or  I  don't  get  to  see  any  of  them.  It  is  my 
opinion  you  get  your  pleural  effusion  in  sec- 
ondary carcinoma. 

Now,  if  we  take  up  these  cases  of  primary 
carcinoma,  pretty  soon  we  will  have  the  intern- 
ist thinking  about  it  when  he  is  examining  a 
man,  and  you  will  find  they  are  not  at  all  rare, 
but  are  simply  overlooked.  I  have  seen  a  num- 
ber of  cases  of  primary  carcinoma  of  the  lung, 
and  to  my  surprise,  I  found  they  were  practi- 
cally all  coming  from  one  man,  and  he  was  not 
the  best  posted  internist  I  had  to  work  for, 
either.  He  was  one  of  the  old  school  of  men, 
and  in  curiosity  1  asked  him  why  he  was  mak- 
ing so  many  diagnoses  of  carcinoma  of  the 
lung  that  we  could  support  roentgenologically. 
He  said  it  was  probably  because  he  was  think- 
ing about  it  when  he  examined  the  patient. 
Then  I  asked  him  what  he  based  his  diagnosis 
on  in  some  of  these  cases,  and  he  replied  that  if 
you  are  going  to  explain  afebrile  hemoptysis 
without  any  pneumonia,  it  is  pretty  hard  to  do. 

Dr.  a.  C.  Christie  (closing).  We  often 
have  pleural  effusions  in  primary  carcinoma. 


One  of  these  cases  of  mine  had  a  pleural  effu- 
sion, and  many  reported  have  had  pleural 
effusions  which  had  to  be  withdrawn  before 
an  accurate  picture  could  be  obtained. 

I  would  like  to  emphasize  what  Dr.  Manges 
said  that  the  disease  is  common.  It  is  not  such 
an  uncommon  disease  as  we  once  believed  and 
we  must  think  about  it  always.  Adler  reported 
374  cases  in  19 12,  and  he  accepted  only  those 
which  had  been  proven  by  pathologic  section. 
McMahon  and  Carman  reported  some  460 
cases  in  191 8.  There  may  have  been  quite  a 
number  since,  so  there  must  be  a  great  many 
m.ore  cases  than  have  been  reported.  Some 
think  it  is  not  very  important  whether  we  make 
an  actual  diagnosis  or  not,  because  the  patient 
is  doomed  any  way,  but  I  think  it  is  a  matter 
of  great  importance  to  the  patient.  Aside  from 
the  question  of  scientific  accuracy  in  diagnosis, 
it  is  of  great  moment  to  the  patient  whether  he 
is  going  to  be  moved  around  from  here  to  there 
as  a  tuberculosis  patient  for  the  rest  of  his  life, 
with  the  final  destruction  of  false  hopes  that  he 
may  get  well,  or  whether  it  is  definitely  known 
from  the  beginning  that  he  has  a  malignant 
disease. 


THE  CLINICAL  IMPORTANCE  OF  THE  DIFFERENT  TYPES  OF 
PULMONARY  TUBERCULOSIS  AS  DETERMINED 
BY  ROENTGEN  EXAMINATION*      - 

By  R.  G.  ALLISON,  M.D. 

MINNEAPOLIS,  MINNESOTA 


T  N  attempting  to  classify  pulmonary  tuber- 
■^  culosis  into  clinical  and  non-clinical  types 
bv  means  of  the  .r-rav,  I  would  like  to  assure 
you  at  the  outset  that  I  am  fully  aware  of 
the  difficulties  that  are  to  be  met  with,  and 
am  convinced  that  it  cannot  be  done  without 
a  certain  percentage  of  error.  I  am  equally 
convinced  that  unless  we  do  attempt  this 
classification  we  have  not  done  our  full  duty 
either  by  the  patient  or  by  the  clinician  who 
has  referred  him  to  us  for  an  opinion.  En- 
tirely too  much  time  has  been  spent  by  both 
roentgenologists  and  clinicians  in  advancing 
absurd  claims  as  to  the  relative  merits  of 
the  stethoscope  and  the  jt--ray  in  discovering 


the  earliest  tuberculous  change  in  the  lungs, 
and  entirely  too  little  time  spent  by  either  of 
them  in  investigating  the  clinical  significance 
of  the  lesions  when  found. 

In  the  past  there  has  been  too  much  hesi- 
tancy on  the  part  of  the  roentgenologist  to 
make,  and  on  the  part  of  the  clinician  to  ac- 
cept negative  diagnoses  of  pulmonary  tuber- 
culosis in  the  face  of  toxic  symptoms. 

Giffin  of  the  Mayo  Clinic  says:  "From  the 
comparison  of  the  two  methods  we  would 
conclude  that  pulmonary  tuberculosis  can  be 
shown  as  early  by  the  .r-ray  as  we  can  be 
sure  of  its  presence  by  other  methods,  and 
the  negative  evidence  obtained  has  in  our 
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experience  been  of  greater  value  than  the 
positive."  Lawrason  Brown  of  Saranac  Lake 
says:  "By  stereoscopic  plates  a  diagnosis  can 
be  made  long  before  physical  signs  are  defi- 
nite/' Rist  of  the  Lannec  Hospital  of  Paris 
states:  "To  argue  that  a  pulmonary  tubercu- 
losis sufficient  to  give  physical  signs  would 
not  show  definitely  on  the  ;r-ray  plate,  shows 
an  ignorance  not  only  of  the  fundamental 
principles  of  roentgenology,  but  of  physical 
diagnosis  as  well/*  Thus  it  would  seem  that 
in  stereoscopic  plates  we  have  the  one  accur- 
ate method  of  definitely  excluding  pulmon- 
ary tuberculosis. 

It  is  my  belief  that  the  greatest  factor  in 
making  roentgenologists  reluctant  to  make, 
and  clinicians  reluctant  to  accept  negative 
diagnoses  of  pulmonary  tuberculosis,  has 
been  the  non-recognition  or  non-acceptance 
of  the  fact  that  there  are  no  symptoms  or  set 
of  symptoms  pathognomic  of  pulmonary 
tuberculosis.  Until  clinicians  and  roentgen- 
ologists accept  this  fact,  the  one  will  be  al- 
ways loathe  to  make  and  the  other  loathe  to 
accept  a  negative  diagnosis  in  the  face  of 
toxic  symptoms.  Further  in  this  relation  I 
would  include  in  the  category  of  negative 
diagnosis  of  pulmonary  tuberculosis  not  only 
normal  lungs,  but  also  lungs  showing  non- 
clinical types  of  tuberculosis. 

In  my  opinion  our  reports  to  the  referring 
physician  should  consist  of  an  objective  de- 
scription of  our  findings,  our  impression  of 
these  in  terms  of  patholog}^  and  finally  our 
opinion  as  to  whether  the  lesion  is  or  is  not 
a  clinical  type  of  infection.  If  all  our  cases 
were  referred  by  internists  and  tuberculosis 
specialists  capable  of  translating  objective 
descriptions  of  shadows  into  terms  of  path- 
ology either  obsolete  or  recent,  this  might 
not  be  necessary;  but  the  majority  of  cases 
do  not  come  from  them.  It  has  been  my  ex- 
perience that  by  far  the  greater  number  of 
chest  cases  referred  to  the  roentgenologists 
come  from  the  general  practitioner ;  and  the 
majority  of  these  are  sent  for  the  simple 
reason  that  they  are  presenting  symptoms 
suggestive  of  an  active  tuberculosis,  with  ab- 
sent or  equivocal  signs,  and  the  information 


which  the  physician  desires  can  be  summed 
up  in  two  questions:  (i)  Has  this  patient 
pulmonary  tuberculosis?  (2)  If  so,  is  it  of  a 
type  which  could  account  for  his  symptoms  ? 
It  is  my  belief  that  the  first  question  can  be 
answered  correctly  in  practically  every  in- 
stance. The  second  can  be  answered  with 
such  a  high  degree  of  accuracy,  that  it  should 
never  be  neglected,  especially  as  it  is  the 
question  upon  which  the  whole  value  of  the 
roentgen  method  depends.  So  much  has  been 
written  on  the  early  diagnosis  of  pulmonary 
tuberculosis,  and  the  fact  that  physical  signs 
may  be  absent  so  emphasized,  that  as  Rist 
aptly  expresses  it,  confronted  by  a  patient, 
our  attitude  is  not  "What  ails  the  patient?" 
but  "Can't  we  find  some  tuberculosis  to  ac- 
count for  his  symptoms  ?"  It  is  in  this  type  of 
case — and  these  form  at  least  half  of  the 
cases  we  see — where  by  making  a  definite 
negative  diagnosis  of  a  clinical  type  of  tuber- 
culosis, we  can  start  the  physician  on  a  fur- 
ther search  for  the  real  cause  of  the  patient's 
symptoms. 

Otherwise,  if  we  describe  an  obsolete  tu- 
berculosis as  seen  on  the  plates,  without  an 
expression  as  to  its  clinical  significance,  the 
physician  will  immediately  attribute  the 
symptoms  to  it  and  the  patient  be  doomed  to 
a  sanitarium  existence,  with  all  the  interfer- 
ence with  his  future  life  whfch  that  entails. 
Only  a  week  ago  I  heard  one  of  our  noted 
sanitarium  physicians  say:  "It  is  only  since  1 
have  become  convinced  of  the  value  of  a 
negative  .r-ray  diagnosis  of  tuberculosis  that 
I  found  how  many  different  conditions  I  had 
been  treating  as  pulmonary  tuberculosis." 

We  as  roentgenologists  would  be  far  more 
accurate  and  valuable  if  we  would  confine 
ourselves  to  speaking  in  terms  of  clinical  and 
non-clinical  types  of  tuberculosis  and  base 
our  opinions  wholly  upon  the  findings  of  the 
I)lates.  rather  than  be  biased  by  the  patient's 
symptoms,  and  attribute  activity  to  an  obso- 
lete infection.  Naturally  the  patient  has 
symptoms  or  he  would  not  have  consulted 
his  physician,  and  his  symptoms  are  sugges- 
tive of  pulmonary  tuberculosis  or  he  would 
not  have  been  sent  to  us.  Our  duty  is  to  say 
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whether  there  is  a  pulmonary  tuberculosis 
present  which  is  capable  of  producing  symp- 
toms, and  there  our  duty  ends. 

I  hope  I  may  be  pardoned  for  having  dwelt 
so  long  on  these  simple  facts,  but  for 
five  years  I  worked  in  clinical  tuberculosis, 
and  during  part  of  that  time  I  received  dic- 
tated chest  reports.  During  that  time  the 
reports  were  a  conglomeration  of  "increased 
linear  markings,"  '^bronchial  interweavings,'* 
"tobacco  smoke  cloudings,"  and  **apical 
shadows,"  without  any  attempt  generally  to 
convert  these  findings  into  terms  of  pathol- 
ogy and  anatomy  and  never  any  attempt  to 
state  their  clinical  significance.  Usually  I  was 
more  in  doubt  as  to  what  the  patient  had  af- 
ter reading  the  reports  than  before.  It  is  be- 
cause I  can  see  this  from  the  standpoint  of 
the  clinician  that  I  have  dwelt  so  long  on  the 
necessity  and  value  of  an  opinion  from  the 
roentgenologists  as  to  the  etiology  and  clini- 
cal significance  of  the  objective  findings. 

From  a  roentgen  standpoint  all  pulmonary 
tuberculosis  can  be  grouped  under  three  di- 
visions: (i)  The  pulmonary  miHary  pro- 
cess which  accompanies  a  generalized  miliary 
tuberculosis  and  is  hematogenous  in  origin. 
Its  appearance  is  characteristic,  readily  rec- 
ognized, and  seldom  confused  with  other 
conditions.  Its  clinical  significance  need  not 
be  touched  upon.  All  pulmonary  tuberculosis 
other  than  this  form  can  be  classified  defi- 
nitely as  either  (2)  parenchymatous  or  (3) 
peribronchial,  depending  upon  whether  the 
involvement  is  in  the  lymphoid  tissue  sur- 
rounding the  bronchus  or  in  the  air  vesicles 
themselves.  In  case  both  types  are  present  it 
should  be  classified  as  parenchymatous. 

The  roentgen  differentiation  of  these  two 
types  is  simple,  definite  and  necessary.  It  is 
beyond  the  scope  of  this  article  to  delve  into 
the  different  theories  on  the  mode  of  infec- 
tion in  pulmonary  tuberculosis. 

Gohn's  classical  work  on  the  lungs  of  chil- 
dren would  indicate  that  all  peribronchial 
tuberculosis  is  secondary  to  a  parenchymal 
focus,  which  may  be  active  or  healed,  large 
or  small.  Regardless  of  its  etiology  peribron- 
chial tuberculosis  can  be  definitelv  differen- 


tiated from  the  parenchymal  form  by  the 
^-ray.  The  roentgen  appearance  of  paren- 
chymatous tuberculosis  from  its  slightest  to 
its  most  advanced  changes  is  perfectly  fa- 
miliar to  all  of  us  and  a  description  need  not 
be  indulged  in.  The  only  condition  which 
resembles  it  closely  is  an  atypical  bronchial 
pneumonia,  and  here  at  times  we  must  resort 
to  the  time-honored  custom  of  watchful 
waiting  in  order  to  decide  with  which  condi- 
tion we  are  dealing.  With  a  history  of  recent 
influenza  or  pneumonia  I  should  wait  for  a 
few  weeks,  for  a  second  set  of  plates,  before 
pronouncing  a  slight  infiltration  or  consoli- 
dation tuberculous  unless  there  were  definite 
evidence  of  fibrosis  or  calcification  present. 

If  the  conglomerate  tubercles  which  make 
up  this  type  of  infection  are  few  in  number 
and  definitely  calcified,  and  the  linear  mark- 
ings extending  toward  the  hilus  from  them 
show  a  cleancut  shadow,  I  do  not  consider 
the  lesion  of  clinical  significance.  Unless  it 
does  exhibit  this  appearance  I  report  it  as  a 
clinical  type  of  infection. 

Peribronchial  tuberculosis,  to  be  consid- 
ered of  clinical  importance,  should  be  upper 
or  middle  lobe  distribution,  gross  in  amount, 
either  unilateral  or  more  marked  on  one  side 
as  compared  wuth  the  other,  and  should  ex- 
hibit a  hazy  outline  and  a  definite  nodular 
appearance.  Unless  involvement  of  the  peri- 
bronchial tissue  conforms  to  these  qualifica- 
tions it  represents  either  a  non-tuberculous 
infection  or  is  merelv  the  residue  of  an  ob- 
solete  tuberculosis. 

I  have  followed  the  plan  just  outlined  in 
reporting  all  chest  cases.  I  have  first  given 
the  objective  findings,  then  attempted  to  con- 
vert these  into  terms  of  pathology.  Following 
this  I  have  then  given  a  positive  or  negative 
opinion  as  to  the  clinical  significance  of  the 
lesion. 

I  have  probably  missed  several  cases  of  ac- 
tive tuberculosis,  and  I  am  quite  sure  that  in 
many  of  the  cases  I  described  as  having  a 
clinical  type  of  tuberculosis,  the  tul^erculosis 
was  quiescent  and  the  cases  were  suffering 
from  other  conditions  which  were  producing 
their  symptoms.  But  on  the  other  hand  I  am 
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quite  sure  that  in  most  instances  where  a 
negative  diagnosis  was  given,  the  physician 
by  a  further  search  was  able  to  find  some 
other  disease  as  the  cause  of  the  patient's 
symptoms. 

CONCLUSIONS 

1.  Pulmonary  tuberculosis  can  be  divided 
into  clinical  and  non-clinical  types  with  a 
high  degree  of  accuracy  by  stereoscopic 
plates. 

2.  Unless  we  make  this  division  into  the 
two  types  we  are  putting  our  method  on  the 
level  of  tuberculin,  which  will  not  differen- 
tiate between  infection  with  the  tubercle 
bacillus  and  the  disease  tuberculosis. 

3.  Negative  stereoscopic  plates  can  with 


an  occasional  rare  exception  exclude  a  clini- 
cal type  of  tuberculosis. 

4.  Parenchymatous  tuberculosis  is  a  clini- 
cal type  unless  slight  in  amount  and  definitely 
calcified,  and  peribronchial  tuberculosis  is  of 
clinical  significance  only  where  it  conforms 
to  the  following  qualifications,  upper  or  mid- 
dle lobe  distribution,  unilateral  or  more 
marked  on  one  side  as  compared  with  the 
opposite,  gross  in  amount  and  presenting  a 
hazy  outline  with  definite  modulations. 

5.  A  negative  diagnosis  from  the  roent- 
genologist is  of  more  value  than  a  positive, 
in  that  in  the  face  of  suggestive  symptoms,  a 
positive  diagnosis  can  often  be  made  by  other 
methods,  but  the  .r-ray  alone  offers  the  only 
accurate  method  of  excluding  the  disease. 


THE   VALUE   OF   LATERAL  AND  OBLIQUE   STUDIES 

OF  THE  CHEST* 


By  WILLIAM  A.  EVANS,  M.D. 

DETROIT,    MICHIGAN 


T  N  reviewing  the  literature  on  tuberculosis 
-■•  in  children,  one  wonders  at  the  wide 
variance  of  opinion  held  by  men  pro  ninent 
in  chest  work  as  to  diagnosis  and  location  of 
lesions.  It  is  agreed  that  the  diagnosis  is 
difficult,  and  while  one  writer  insists  'that 
physical  signs  are  to  be  depended  on  first,  if 
not  almost  entirelv,  another  declares  that  the 
ordinary  methods  of  examination  are  of 
little  value,  and  that  history  alone  will  suf- 
fice to  determine  the  diagnosis. 

References  to  the  pulmonary  area  in- 
volved are  equally  conflicting.  Fishberg,  in 
an  article  in  the  Medical  Record  in  191 7, 
states  that  parenchymal  lesions  are  invari- 
ably apical,  as  in  adults.  This  is  in  direct 
contradiction  to  the  usual  view  that  paren- 
chvmal  tuberculosis  in  children  is  invariablv 
of  the  lower  lobes.  Most  of  the  later 
w^orkers  agree  that  the  roentgen  method  of 
examination  of  the  chest  is  most  valuable, 
some  declaring  that  it  is  the  only  method  by 
which    a   correct   diagnosis   can   be   made. 


Inasmuch  as  parenchymal  tuberculosis  i> 
extremely  rare  in  childhood,  and  peribron- 
chial tuberculosis  and  a  peribronchial  lymph 
node  tuberculosis  are  but  secondary  develop- 
ments of  a  primary  root  infection,  it  is  evi- 
dent that  the  ordinary  postero-anterior  plates 
of  the  chest  cannot  have  a  proper  diagnostic 
value  for  tuberculosis,  since  the  visible 
changes  in  this  condition  to  a  large  extent 
and  for  some  time  occur  in  the  nodes  which 
surroimd  the  trachea  and  the  first  portion  of 
the  bronchi,  and  these  structures  are  o\y- 
scured  by  the  heart  and  large  vessel  shadows. 
We  have  had  the  opportunity  recently  to 
check  physical  and  radiographic  findings, 
and  it  has  been  observed  in  the  cases  in 
which  the  infection  had  spread  to  the  outer 
bronchial,  bronchopulmonary  and  pulmonary 
nodes,  the  findings  were  in  harmony,  but 
when  the  physical  findings — and  in  these 
cases  the  d'Espine  sign  was  held  diagnostic 
— were  not  in  accord  wnth  the  patholog}- 
demonstrated  by  the  ordinary  plates,  lateral 


•Read  at  the  Twcnty-first  Annual  Meeting  of  The  Americam  Roentgen   Ray  Society,  Minneapolis,  Minn.,  Sept.   U-17,   1920. 


Lateral  and  Oblique  Studies  of  the  Chest 


LATERAL  Pl.A 

IE  IIP  1 

rHE  Cn 

FF.ST   SHOW- 

-IFIED    Gt,ANC 

IS    ANn 

.  Mar) 

CED    HyPEB- 

E  Lymphoii. 

Tissi 

■ES    IN 

THE  Space 

Heart  and 

niF.  Si 

!MNF,. 

io8 


Lateral  and  Oblique  Studies  of  the  Chest 


plates  revealed  the  enlargement  of  the 
tracheal  and  inner  bronchial  glands. 

We  are  not  to  gather  from  these  state- 
ments that  the  diagnosis  of  tracheobronchial 
tuberculosis  can  be  made  from  the  radio- 
graphic examination  alone,  for  there  is  noth- 
ing characteristic  about  the  enlargement  of 
the  glands  resulting  from  infection  with  the 
Koch  bacillus;  but  it  is  important  to  use  a 
method  which  will  demonstrate  the  basis  for 
physical  signs,  and  the  lateral  plate  will  do 
this  frequently  when  the  standard  positions 
give  negative  findings. 

At  this  time,  I  should  like  to  refer  to  the 
results  of  experiments  by  Krause  given  in  a 
paper  entitled  '^Experimental  Tracheobron- 
chial Node  Tuberculosis'*  published  in  the 
American  Revieiv  of  Tuberculosis,  March, 
1 91 9:  In  these  experiments  an  attenuated 
strain  of  Koch  bacillus  was  injected  in  the 
groins  of  guinea  pigs.  Serial  studies  demon- 
strated an  early  and  relatively  extensive  in- 
volvement of  all  of  the  lymph  nodes  in  the 
vicinity  of  the  point  of  infection.  It  was  sup- 
posed for  some  time  that  the  infection  did 
not  spread  beyond  the  abdominal  lymph 
nodes,  but  later  studies  showed  in  all  cases 
involvement  of  the  tracheo-bronchial  nodes. 
Dr.  Krause's  conclusions  from  these  experi- 
ments tend  to  disprove  definitely  the  Ghon 
theorv  that  all  tuberculosis  of  the  hilus 
glands  is  secondary  to  a  pulmonary  paren- 
chymal lesion.  Dr.  Krause  suggests  that  he 
could  agree  with  Ghon's  theory  provided  the 
word  infection  was  used  rather  than  lesion, 
because  it  is  no  doubt  true  that  the  lymph 
nodes  are,  in  many  cases,  infected  by  inhala- 
tion, the  organisms  being  absorbed  by  the 
terminal  pulmonary  lymph  vessels. 

The  value  of  the  lateral  studv  of  the  chest 
in  adults  is  particularly  great  in  those  cases 
which  present  deep-seated  abscesses  or  inter- 
lobar collections  of  fluid.  The  position  of 
parietal  effusions  can  be  easily  determined 
by  plates  made  in  both  anteroposterior  and 
postero-anterior  positions,  the  size  of  the 
shadow,  of  course,  varying  on  the  two  sets 
of  plates.  The  ordinary  stereoscopic  plates 
are  of  no  value  in  these  diffuse  intrathoracic 
shadows,  because  the  relation  of  the  density 


to  the  anterior  or  posterior  chest  walls  can- 
not be  determined  by  this  method  of  study. 
If  the  margins  of  the  encapsulated  fluid  were 
always  spherical  or  regular,  the  lateral 
method  would  have  no  special  advantage; 
but  frequently  the  outline  of  a  retained  fluid 
is  triangular,  so  that  by  the  lateral  plates  the 
points  of  approach  for  thoracentesis  or 
thoracotomy  can  be  advantageously  chosen. 

The  possibility  of  a  successful  drainage  of 
a  lung  abscess  by  collapse  of  the  lung 
through  artificial  pneumothorax  can  also  be 
determined  in  advance  of  the  procedure,  for 
in  abscesses  which  are  situated  near  the  peri- 
phery of  the  lung,  there  are  frequently  ad- 
hesions between  the  pulmonary  and  parietal 
pleurae,  which  prevent  lung  collapse.  This 
question  is  especially  timely  because  there 
are  manv  internists  in  the  countrv  who  are 
electing  to  treat  acute  pulmonary  conditions 
by  artificial  pneumothorax  when  the  path- 
ology present  should  demand  surgical 
treatment. 

The  shadow  of  the  right  leaf  of  the  dia- 
phragm on  the  average  chest  plate  is  at  the 
level  of  the  eighth  or  ninth  rib  posteriorly, 
the  exact  level  depending  on  whether  the 
plates  were  obtained  in  deep  inspiration  or 
in  expiration.  The  lines  of  reflection  of  the 
pleura  inferiorly  are  anteriorly  at  the  level 
of  the  eighth  costochondral  junction,  mam- 
mary line,  the  tenth  rib  in  the  midaxillarv 
line,  and  thence  to  the  spinous  process  of 
the  twelfth  thoracic  vertebra.  The  variation 
between  the  two  sides  is  unimportant.  There- 
fore any  pathology  occurring  in  the  posterior 
phrenocostal  space  cannot  be  shown  on  the 
standard  anteroposterior  plates.  It  is  true 
that  plates  made  in  deep  inspiration  reduce 
the  depth  of  this  hidden  field,  but  at  no  time 
is  the  diaphragm  entirely  flat.  Again,  any 
inflammatory  pathology  involving  the  lower 
lobes  causes  a  fixation  and  elevation  of  the 
diaphragm  o.n  the  affected  side,  and  the 
depth  of  the  area  under  discussion  is  cor- 
respondingly increased. 

The  lower  right  lobe  is  a  favorite  locality 
for  abscess,  probably  due  to  the  predilec- 
tion for  foreign  bodies  to  enter  the  right 
bronchus. 
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Tic    6.    Case    hi.    Lateral    Plate    Showing    the  Fh;.    8.    Case    iv.    Lateral    Plate   of   the    Chest 

Collection  of   Fluid  in  the  Fostehiob  Part  of  Showinc  the  Wipe  Dlstributio.v  of  Fluid  from 

THE   Chest.    Note    Fluid  Level  Overlying  the  the  Anterior  to  Posterior  Chest  Wall. 
Shadow  of  tke  Spine. 
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Descriptions  of  three  cases  recently 
studied  will  serve  to  illustrate  the  practical 
value  of  the  lateral  and  oblique  studies  of 
this  area. 

Case  I.  Mrs.  S,  age  forty-five.  Referred 
for  chest  examination  with  the  historv  of  an 
acute  process  in  the  lower  right.  The  find- 
ings, at  this  time,  were  those  of  a  small 
amount  of  fluid  in  the  right  lower  pleural 
cavity,  there  being  a  loss  of  the  phrenocostal 
angle.  However,  the  development  and  sever- 
ity of  the  symptoms  were  out  of  proportion 
to  the  findings,  and  following  withdrawal 
of  the  pleural  eflFusion,  further  studies  were 
undertaken  to  determine  the  basis  for  the 
persistence  of  the  symptoms.  At  this  time, 
by  the  oblique  method,  we  could  demonstrate 
a  rounded  shadow  just  below  the  shadow  of 
the  right  leaf  of  the  diaphragm,  and.  accord- 
ingly a  report  was  made  that  a  lung  abscess 
was  present,  and  that  the  pleural  effusion 
formerly  demonstrated  was'  simply  second- 
ary to  the  deeper  lesion.  Several  days  follow- 
ing this  examination,  in  a  paroxysm  of 
coughing,  the  patient  brought  up  a  peanut 
with  a  quantity  of  pus,  and  the  case  went  on 
from  this  to  complete  recovery.  At  the  time 
of  both  examinations,  no  historv  whatever 
was  obtained  that  would  suggest  the  pres- 
ence of  a  foreign  body. 

Case  II.  Mr.  C,  age  twenty-three.  The 
chest  plates  showed  pulmonary  pathology  in- 
volving the  lower  right  lobe,  complicated 
with  a  small  amount  of  pleural  effusion.  The 
patient  apparently  recovered  from  this  con- 
dition, although  previous  to  his  discharge 
from  the  hospital  no  radiographic  record 
was  obtained  of  the  chest  condition.  After  a 
lapse  of  three  months,  the  patient  was  again 
referred  for  examination  of  the  abdomen, 
with  a  tentative  diagnosis  of  duodenal  per- 
foration or  duodenal  ulcer.  Study  of  the 
chest  at  this  time  revealed  a  fixed  and  ele- 
vated right  leaf  of  the  diaphragm,  with  no 
free  fluid  in  the  pleural  cavity.  The  abdom- 
inal findings  were  those  of  adhesions  involv- 


ing the  first  and  second  portions  of  the  duo- 
denum. We  described  the  pathology  in  the 
lower  lobe,  but  we  did  not  appreciate  its 
clinical  significance,  as  later  events  proved. 

At  operation,  adhesions  were  found  in  the 
upper  right  quadrant,  but  during  the  anes- 
thesia, the  patient  had  a  severe  paroxysm  of 
coughing,  and  a  considerable  quantity  of  pus 
was  expectorated. 

We  felt  that  we  were  at  fault  in  this  case, 
because  we  did  not  attach  more  importance 
to  the  pulmonary  findings.  Due  considera- 
tion of  the  oblique  findings  would  have  re- 
sulted in  a  very  different  method  of 
treatment. 

Case  III.  Mr.  C,  age  seventy,  with  a  his- 
tory of  pneumonia  which  did  not  clear  up 
within  the  usual  period.  Radiographic  study 
of  the  chest  in  the  standard  positions  dem- 
onstrated a  small  amount  of  fluid  in  the 
lower  right.  Again,  the  symptoms  were  out 
of  proportion  to  the  findin'gs,  and  the  oblique 
method  of  study  revealed  lower  lobe  path- 
ologv,  in  addition  to  the  small  amount  of 
fluid. 

At  the  time  of  operation,  when  the  pleural 
cavity  was  opened,  there  was  escape  of  a 
thin,  sanguineous  fluid,  and  not  until  the 
lung  itself  was  entered  was  pus  obtained. 

A  third  area  in  the  chest  obscured  bv 
anatomic  structures  is  the  space  between  the 
heart  and  the  posterior  chest  wall.  Internists 
have  frequently  questioned  the  interpreta- 
tion of  chest  findings  in  a  given  case,  inquir- 
ing as  to  the  possibility  of  a  pulmonary 
lesion  being  obscured  by  the  heart  shadow. 
Our  experience  with  Case  IV  of  this  series 
will  serve  to  emphasize  the  need  of  having 
in  mind  the  possibility  of  collections  of  fluid 
which  can  be  obscured  by  the  heart,  the  heart 
in  the  meantime  showing  no  displacement. 

Case  IV.  Mr.  H.,  age  twenty-six,  post- 
influenzal pathology.  The  anteroposterior 
plate  showed  slight  impairment  of  density 
over  the  lower  left  lung  field,  with  a  visible 
left  leaf  of  the  diaphragm  and  no  displace- 
ment of  the  mediastinal  shadows.  In  spite  of 
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our  negative  report  for  the  presence  of  any 
quantity  of  fluid  in  the  left  pleural  cavity,  a 
thoracotomy  was  performed  and  a  pint  or 
more  of  pus  was  evacuated.  In  this  case,  also, 


DISCUSSION 

Dr.  Kennon  Dunham.  I  wish  to  thank  Dr, 
Evans  for  bringing  to  our  attention  again  the 
necessity  for  as  complete  an  examination  of 


we  believe  that  thorough  lateral  and  oblique  the  chest  by  the  x-ray  as  is  possible.  I  am  sure 
studies  would  have  revealed  this  collection  that  he  does  not  mean  that  we  should  give  up 
of  fluid.  the  ordinary  stereoscopic  postero-anterior  ex- 


CONCLUSIOKS 

I  am  well  aware  that  the  above  procedure 
in  the  examination  of  the  chest  is  carried  on 
bv  many  workers.  My  object  in  presenting 
it  at  this  time  is  to  emphasize  the  necessity 
for  a  more  frequent  variation  from  the 
standard  positions. 

The  mere  reporting  of  a  small  amount  of 
fluid  in  the  lower  pleural  cavity  is  of  no 
practical  value  in  many  chest  conditions,  for 
the  presence  of  the  fluid  is  merely  incidental 
to  the  basic  pathoIog\-,  which  is  pulmonary. 

As  regards  juvenile  tuberculosis,  the  wide 
divergence  of  opinion  regarding  the  mode  of 
infection  and  the  distribution  of  lesions  indi- 
cates the  necessity  for  immediate  and  wide 
promulgation  of  the  views  held  by  roent- 
genologists who  are  familiar  with  the  type 
3nd  location  of  visible  lesions  of  tuberculosis. 


Fio.  10.  Case  v.  Latehai,  Plate  of  the  Chest  Shows 
.AniiEsioNS  !nvolv[ng  the  Diaphbacm  well  In- 

TEMIOR.    THE    POSTERIOR   Sl'HFACE    IS    ClEAB. 

This  plalc  shows  graphically  the  exlenl   of   the 

pulmonary  area  which  is  olisciircd  by  the  ordinarj- 
postero-a 


po.sures  from  which  we  gain  so  much,  but  he 
does  mean,  or  at  least  I  think  he  means,  that 
that  is  not  always  sulTicient,  and  it  is  of  utmost 
importance  that  every  aid  .should  be  given  to 
determining  these  lung  tumors.  For  years  .r-ray 
men  have  been  working  in  the  lunj;  field,  and 
have  had  almost  no  encouragement  from  the 
medical  profession.  The  war  changed  that. 
They  are  coming  to  you  and  to  me  to  help  them 
solve  their  chest  problems.  Just  as  in  Dr.  Stew- 
art's work,  the  b ron chose opist  is  absolutely  de- 
pendent on  the  x-ray  examination.  Now,  when 
we  have  made  an  examination,  <lon't  let  us  stop 
because  we  are  in  a  hurry.  Don't  let  us  get 
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into  a  hurry  which  may  cause  us  to  lose  an 
important  phase  of  an  examination. 

Before  I  sit  down,  I  simply  wish  to  impress 
on  you  that  wherever  it  is  possible,  please  im- 
press upon  your  clinician  that  the  aid  of  the 
jr-ray  is  not  only  necessary  in  cases  they  think 
are  important;  the  great  importance  of  the 
jr-ray  examination  of  the  chest  is  where  they 
do  not  have  sufficient  physical  signs  to  explain 
the  case.  The  greatest  benefit  we  have  re- 
ceived from  the  ;r-rav  examination  has  been 
where  it  has  been  done  routinely.  Every  case 
coming  to  a  hospital  should  be  examined,  and 
that  is  where  you  get  your  beautiful  results 


and  most  illuminating  work.  It  helps  the  clini- 
cian and  then,  for  the  first  time  in  the  clini- 
cian's life,  he  wakens  up  to  the  fact  that  his 
physical  examination  has  its  limitations  just  as 
the  ;r-ray  examination  has  its  limitations. 

But  this  method  of  Dr.  Evans*  impresses  on 
us  the  value  of  the  lateral  and  oblique  expo- 
sures of  the  root  of  the  lung,  and  possesses 
inestimable  value.  The  stereoscopic  plate  be- 
comes helpless  in  front  of  an  absolute  density. 
We  cannot  stereoscope  heavy  densities — we  do 
not  stereoscope  the  heart,  but  they  must  be 
studied,  and  to  do  this  we  must  find  a  way. 
Dr.  Evans  has  shown  the  wav. 


A  SIMPLE  AND  PRACTICAL  METHOD  FOR  THE 
RAPID  HARDENING  OF  GAS  TUBES 
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Roentj?cn  Ray  Department,  Mount  Sinai  Hospital 

NEW   YORK   CITY 


A  T  the  present  time  there  are  three  rec- 
*  ^  ognized  methods  of  hardening  gas 
tubes  which  have  become  too  soft  for  use: 

1 .  Tubes  may  be  hardened  by  setting  them 
aside  and  allowing  them  to  rest  for  an  in- 
definite period. 

2.  Tubes  may  be  hardened  by  passing  a 
weak  current  through  them  for  several  min- 
utes, either  through  the  true  or  through  the 
accessory  anode.  The  current  must  pass 
through  the  tube  until  the  tube  is  hot. 

3.  Tubes  may  be  hardened  by  being  re- 
pumped  at  the  factory.  The  first  two  meth- 
ods are  time-consuming  and  unreliable,  fail- 
ing completely  in  the  case  of  very  soft  tubes. 
The  third  method  is  time-consuming,  incon- 
venient and  expensive. 

The  possibility  of  hardening  .r-ray  tubes 
rapidly  and  conveniently  by  cooling  the  soft- 
ening device  with  an  ethyl-chloride  spray  or 
other  means  suggested  itself  on  theoretical 
grounds.  The  efficacy  of  the  method  has  been 
demonstrated  by  the  successful  hardening  of 
twenty-five  different  gas  tubes.  Up  to  the 
time  of   publication  fifty  tubes  have  been 


succes fully  hardened.  After  a  short  discus- 
sion of  theoretical  considerations  we  shall 
give  in  detail  our  practical  methods  and 
results. 

THEORETICAL  CONSIDERATIONS 

The  fact  that  gas  tubes  become  harder  on 
standing  suggests  the  occurrence  of  con- 
densation and  absorption  or  adsorption  of 
gas  by  the  tube  wall,  anode  or  softening  de- 
vice, and  particularly  the  condensation  and 
absorption  of  water  vapor.  The  experimental 
work  which  resulted  in  the  production  of 
high-vacuum  Coolidge  tubes  taught  us  that 
the  ordinarv  low-vacuum  tube  contains  a  con- 
siderable  amount  of  water  vapor.  The  con- 
struction of  the  ordinary  softening  device, 
which  consists  of  some  hygroscopic  materiaU 
such  as  asbestos  packing  so  placed  that  it  can 
be  heated  by  the  electric  current,  leads  us  to 
believe  that  the  softening  of  the  tube  con- 
sists generally  in  the  liberation  of  water 
vapor  and  that  the  hardening  which  takes 
place  on  standing  is  mainly  due  to  the  re- 
sorption of  the  water  vapor  previously  lib- 
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erated.  While  the  condition  of  the  tube  wall 
and  that  of  the  anode  and  cathode  are  un- 
doubtedly factors  in  the  state  of  hardness  of 
the  tube,  it  is  probable  that  most  of  the  re- 
sorption takes  place  in  the  softening  device 
which,  because  of  its  relatively  large  surface 
and  hygroscopic  character,  is  best  adapted 
for  this  function. 

The  avidity  with  which  finely  divided  sub- 
stances, such  as  animal  charcoal,  absorb 
gases  when  cooled  to  a  very  low  tempera- 
ture, as  by  liquid  air,  suggests  the  possibility 
of  hastening  the  resorption  of  gas  or  water 
vapor  in  a  gas  tube  by  cooling  the  softening 
device.  The  rapid  fall  in  vapor  tension  of 
water  with  fall  of  temperature  suggests  that 
the  use  of  even  a  mild  cooling  device,  such 
as  the  ethyl-chloride  spray,  will  be  fairly 
efficacious  in  causing  condensation  or  in- 
creased concentration  of  water  vapor  in  the 
cool  part  of  the  tube  and  hence  increased 
resorption  and  consequently  increased  ex- 
haustion or  hardness.  These  theoretical  con- 
siderations are  borne  out  by  the  practical 
results  which  follow. 

PRACTICAL  METHOD  AND  RESULTS 

The  actual  method  of  hardening  the  tube 
is  as  follows : 

1.  Current  is  passed  through  the  tube 
until  it  becomes  fairlv  hot. 

2.  The  softening  device  of  the  .r-ray  tube 
is  sprayed  slowly  with  ethyl-chloride.  From 
thirty  to  fifty  grams  is  generally  sufficient, 
and  during  the  spraying  a  coating  of  snow 
and  ice  should  collect  on  the  glass  bulb  of  the 
softening  device.  It  is  advisable  to  protect 
the  bulb  of  the  tube  with  a  towel,  exposing 
only  the  chamber  containing  the  softening 
device.  A  thin  layer  of  absorbent  cotton  held 
down  by  two  or  three  rubber  bands  placed 
around  the  tube  wall  containing  the  soften- 
ing device  facilitates  the  spraying  of  ethyl 
chloride.  Bv  this  method  none  of  the  ethvl 
chloride  is  wasted  or  lost  and  the  formation 
of  snow  and  ice  is  hastened. 

3.  Allow  the  tube  to  stand  five  minute-^. 
Dry  the  tube  thoroughly.  An  electric  fan 
aids  in  cooling  the  softening  device  during 


the  spraying,  and  also  later  in  drying  the 
chamber  containing  the  softening  device. 

4.  Reheat  the  tube  by  passing  the  current 
through  the  anticathode  or  accessory  anode. 
After  this  procedure  it  is  generally  found 
that  the  tube  is  harder  than  before  and  be- 
comes progressively  harder  for  about 
twenty-four  to  forty-eight  hours.  Different 
tubes  vary  in  the  ease  with  which  they  are 
hardened;  some  require  only  one  treatment 
and  others  several  repetitions  of  the  treat- 
ment. Once  the  spark-gap  has  begun  to  in- 
crease it  is  easv  to  increase  the  hardness  of 
the  tube  to  any  desired  degree  by  repetition 
of  the  above  treatment. 

On  the  following  page  will  be  found  a 
table  containing  a  list  of  twenty-five  tubes 
rehardened  bv  this  method. 

SUMMARY 

As  a  result  of  our  experiments  with 
twenty-five  gas  tubes  of  several  different 
types,  we  wish  to  emphasize  several  points 
which  will  be  useful  to  any  one  employing 
this  procedure.  It  makes  very  little  differ- 
ence whether  the  asbestos  packing  in  the 
softening  device  is  in  direct  contact  with 
the  outer  glass  wall  or  is  contained  in  a  sep- 
arate tube.  In  general  older  and  more  highly 
seasoned  tubes  require  more  preliminary 
heating  and  respond  to  treatment  more 
slowlv  than  do  newer  tubes.  The  reason  for 
this  is  that  the  tube  must  be  heated  suffici- 
ently to  drive  particles  of  gas  from  the  metal 
parts  and  glass  wall  into  the  bulb  so  as  to 
allow  this  gas  to  be  absorbed  by  the  soften- 
ing material.  Several  treatments  may  be 
necessary,  but  once  the  spark  gap  has  begim 
to  increase  it  is  a  simple  matter  to  attain 
any  degree  of  desired  hardness.  Frequently 
it  will  be  found  that  tubes  will  show  almost 
no  change  immediately  after  treatment  but 
become  much  harder  from  one  to  twenty- 
four  hours  after.  If  at  the  end  of  twelve  to 
twenty-four  hours  the  tube  does  not  tend  to 
become  harder,  another  treatment  is  indi- 
cated. Tubes  hardened  by  this  method  will 
keep  their  vacuum  and  gap  indefinitely,  as 
shown  bv  their  dailv  use  in  the  .r-ray  labora- 
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tory  of  Mount  Sinai  Hospital,  New  York 
City.  The  tendency  of  these  tubes  upon 
standing  is  to  become  progressively  harder. 
We  have  not  had  experience  with  tubes 
containing  metallic  regulators  as  softening 
devices,  therefore  cannot  state  whether  this 
method  is  applicable  to  such  tubes.  Our  ex- 
perience has  been  limited  to  tubes  containing 
hygroscopic  material. 


CONCLUSION 

In  conclusion,  we  feel  that  both  theoretical 
considerations  and  practical  results  justify 
us  in  stating  that  gas  tubes  containing  some 
hygroscopic  material  such  as  asbestos  pack- 
ing can  be  hardened  rapidly  and  conveniently 
by  cooling  the  sof  letting  device  by  an  ethyl- 
chloride  spray. 


TABLE  I 


TUBE 


SPARK  GAP  BEFORE 
HARDENING 


SPARK  GAP  ONE 
HOUR  AFTER 
HARDENING 


SPAKK  GAP 
24  HOURS 

AFTER 
HARDENING 


SPARK  GAP 
48  HOURS 

AFTER 
HARDENING 


REMARKS 


I 

2 

3 
4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 
16 

17 

18 

19 
20 

21 
22 

23 
24 
25 


Less  than  2  in. 
Less  than  2  in. 
Less  than  2  in. 
Less  than  2  in. 
2  inches 

Less  than  2  in. 

2  inches 

Less  than  2  in. 

2  inches 

Less  than  2  in. 

Less  than  2  in. 

2^/2  inches 


Less  than  2 
Less  than  2 
2li  inches 
2^  inches 

4  inches 

5  inches 
Less  than  2 
Less  than  2 
Less  than  2 
2  inches 
4J/2  inches 
Less  than  2 
2}i  inches 


in. 
in. 


in. 
in. 
in. 


in. 


3  inches 
No  change 
Xo  change 

3  inches 
5  inches 

4  inches 

3  inches 
Xo  change 
Xo  change 

3  inches 

4  inches 

y/2  inches 

2  inches* 
2^  inches 
No  change* 

4  inches 

5  inches 
55^  inches 
2  inches 

6  inches 
Xo  change* 
No  change* 
5V^  inches 
Xo  change* 
2^  inches 


5 
4 
6 
6 
7 


inches 
inches 
inches 
inches 
inches 

inches 


4  inches 
2}i  inches* 
45^  inches 
31/2  inches 
55^  inches 

5  inches* 

6  inches 
5  inches 
4      inches 

7  inches 
55^  inches 
6J^  inches 
41/2  inches 
6j/^  inches 
2      inches* 
3V^  inches* 
65^  inches 
No  change* 
3^  inches 


7  inches 

71/2  inches 

6  inches 
65^  inches 

7  inches 

8  inches 

5  inches 
5  inches 
4y2  inches 

5  inches 
55/^  inches 

7^2  inches 

6  inches 

6  inches 
5J4  inches 

7  inches 
SV2  inches 
6^  inches 

5  inches 
6^  inches 
4  inches 
7  inches 
7^2  inches 
4J/2  inches 

6  inches 


Soft  since  1916 
Soft  since  1916 
Soft  since  1916 

Heh'um 
Accidentally 
Softened.  Re- 
turned 
quickly 
Helium 


{ 


Old  target 
Focal  spot 
cracked. 


♦Denotes  re-spraying  after  testing  tube. 


REMARKS   ON   THE  TECHNIQUE  OF  THE  ROENTGEN 
EXAMINATION   OF   THE   KIDNEYS 

By  W.  S.  LAWRENCE,  M.D. 
1  Roentgenology,  Universily  of  Tennessee,  Knoxville 


THE  technique  which  I  am  about  to  set  that  can  be  achieved  when  this  work  is  done 

forth  in  more  or  less  laborious  detail  is  in  the  right  way. 
by  no  means  all  my  own,  if  indeed  I  can  lay         In  doing  kidney  work  our  chief  aim  should 

claim  to  any  of  it.  It  is  mostly  patched  to-  be  to  produce  plates  showing  the  whole  kid- 

gether  from  the  oft-repeated  suggestions  of  ney  outline  clearly,  unmistakably  and  with- 


— Right.  Note  Cauces  Uninjected. 


others.  The  only  justification  for  the  use  of  out  the  aid  of  the  imagination.  Such  a  plate 
the  little  word  "my"  which  frequently  sets  will  possess  the  maximum  of  diagnostic 
the  rest  of  us  on  edge,  is  a  certain  grouping  value  in  every  condition  for  which  we  are 
of  the  essential  and  indispensable  factors  of  called  upon  to  examine  the  kidneys.  If  the 
success,  an  exacting  and  persistent  carrying  kidney  substance  shows  clearly,  denser  sub- 
out  of  every  detail,  together  with  full  knowl-  stances  will  show  much  more  clearly, 
edge  of,  and  an  abiding  faith  in,  the  results  To  make  such  plates  with  uniformity  and 
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certainty  there  are  certain  points  of  tech- 
nique which  are  ahsolutely  essential.  I  will 
mention  them  somewhat  in  the  order  of  their 
importance,  though  after  the  first,  there  is 
little  choice  as  to  which  should  be  placed 
second,  third  or  fourth  in  order  of  import- 
ance. Easily  of  first  importance  is  the  quality 
of  the  ray  used ;  second,  correct  and  adequate 


and  an  exposure  varying  from  four  to  eight 
seconds  depending  upon  the  size  of  the  pa- 
tient. The  time  only  is  varied. 

Second  in  importance  and  very  much  more 
difficult  to  obtain  are  proper  compression  of 
the  patient  and  correct  placing  of  the  com- 
pression cylinder.  For  accuracy  and  ease  of 
manipulation  it  is  almost  essential  that  the 


compression;  third,  preparation  of  the  pa- 
tient; fourth,  control,  real  control,  of  the  pa- 
tient's respiration. 

Kidney  plates  should  be  clear,  soft  and 
sharp,  suggesting  under-exposure  rather 
than  over-exposure.  No  black  should  any- 
where appear  on  the  plate.  Such  a  plate  can- 
not be  made  if  the  tulw  is  excited  by  a  cur- 
rent of  high  voltage.  In  actual  practice  I  use 
a  3  to  3^  inch  spark  gap,  35  milliamperes, 


tube-stand  be  attached  to  the  table,  moving 
freely  and  easily  at  the  side.  With  this  type 
of  table  the  tube-stand  can  be  fixed  so  rigid 
that  there  is  no  possibihty  of  any  movement 
of  the  patient  altering  the  position  or  angle 
of  the  tube.  It  is  quite  essential  that  the  end 
of  the  compression  cylinder  be  equipped  with 
a  convex  aluminum  cap.  This  sinks  deep  into 
the  soft  parts  and  displaces  denser  material; 
it  also  sometimes  forces  aside  gas  which  may 
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be  present  in  the  colon.  If  the  diameter  of 
the  cylinder  is  more  than  5  inches  at  a  dis- 
tance of  13  inches  from  the  target,  the  plate 
will  be  very  little  clearer  than  if  no  cylinder 
at  all  were  used. 

Again,  in  practice,  I  proceed  as  follows: 
The  patient's  knees  are  flexed.  An  8  by  10 
plate  is  placed  crosswise  under,  sav.  the  right 
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raised.  The  cylinder  is  now  tilted  about  10  to 
25  degrees  to  point  up  under  the  ribs,  and 
fixed  in  this  position,  and  pushed  up  under 
the  ribs  as  far  toward  the  patient's  head  as 
he  will  allow,  and  fixed  in  this  position.  Fin- 
ally, the  tube  and  cylinder,  sliding  on  the 
horizontal  arm  of  the  tube-stand,  are  moved 
as  far  towards  the  right  as  the  patient  will 


Fic.  3.  Normal  Km 


t  Shadow— Left. 


side,  so  that  its  lower  edge  is  about  even  with 
the  umbilicus.  The  tube  is  then  adjusted  over 
a  point  midway  between  the  umbilicus  and 
the  ensiform  cartilage.  The  cylinder  Is  then 
tilted  between  5°  and  10°,  so  as  to  point  to- 
ward the  right.  At  this  angle  it  is  lowered 
onto  the  patient  slightly  to  the  right  of  the 
median  line,  brought  down  with  a  fine  ad- 
justment device  as  tight  as  the  patient  w'll 
easily  allow,  and  fixed  so  that  it  cannot  be 


allow,  and  fixed  in  this  position.  This  last 
movement  will  pull  the  ribs  over  to  a  con- 
siderable degree  and  it  is  necessary  to  in- 
struct the  patient  not  to  turn  toward  the 
right  side,  and  not  to  allow  his  back  to  slip 
on  the  table  with  an  inclination  to  follow  the 
movement  of  the  tube.  With  everything  fixed 
and  rigid,  the  exposure  is  made. 

While  the  preparation  of  the  patient  \s 
important,  it  is  not  essential  in  every  case. 
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In  patients  who  are  not  constipated  or  sub- 
ject to  gas  formation  in  the  colon,  the  exam- 
ination may  be  made  successfully  without 
previous  preparation ;  however,  it  is  best  in 
every  case,  when  circumstances  permit.  This 
preparation  consists  of  a  thorough  laxative 
the  night  before  and  an  enema,  as  nearly  as 
convenient,  immediately  preceding  the  exam- 


In  such  a  case  we  have  an  ample  bed  of 
perinephritic  fat  much  less  dense  than  the 
kidney  substance  and  supplying  the  contrast 
that  is  so  desirable.  For  this  reason  even 
large,  fat  patients  often  prove  easier  than 
small,  lean  ones.  But,  large  or  small,  fat  or 
lean,  the  kidney  outhne  can  be  brought  out 
It  has  been  customary  to  dismiss  the  point 


;.  KiDNEV  Injected — Catheter  in  si 
Ekfect  ok  Incomplete  Respirat 


ination.  The  importance  of  this  cannot  be  too 
strongly  emphasized  in  many  cases.  The  kid- 
ney outline  cannot  be  clearly  brought  out  if 
there  is  a  big  gas  pocket  in  the  colon  imme- 
diately over  it. 

In  this  connection  a  word  as  to  the  kind 
of  patient  who  is  most  favorable  for  this 
work  might  not  be  amiss.  The  most  favor- 
able type  is  the  rather  fat,  small  individual. 


of  the  patient's  respiration  simply  by  say- 
ing, "instruct  the  patient  to  hold  his  breath 
during  the  exposure."  If  the  doing  were  as 
easy  as  the  saying,  it  would  need  no  further 
comment,  but  it  is  not.  Many  patients  find  it 
quite  difficult  to  stop  breathing  entirely,  even 
for  five  or  six  seconds.  Many  think  that  they 
are  holding  their  breath  when  they  are  not. 
Place  a  mirror  on  the  abdomen  of  such  a 
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patient,  and  while  he  is  trying  to  hold  his  during  respiration.  This  movement  is  from 
breath  the  reflection  from  the  mirror  will  one-half  to  one  and  a  half  inches,  A  move- 
continue  to  sweep  back  and  forth  upon  the  nient  of  only  one-quarter  inch  will  convert 
ceiling.  Such  patients  need  instruction  in  the  shadow  of  a  round  stone  into  a  long  one, 
holding  the  breath  and  close  watching  during  cause  ns  to  miss  a  small  stone  entirely,  and 
the  exposure.  completely  obliterate  any  well-defined  kidney 
The  kidneys  move  more  than  we  realize  outline. 


Fi&  5.  Kidney  Outline,  with  Stone  in  Lower    Poll.  Catheter  in  situ.  Note  the  Shabpness  of 
THE  Catheter  Shadow,  Indicating  Compute  Respikatoky  Contsol. 


SUBPHRENIC  PNEUMOPERITONEUM* 


Produced  by  Intra-uterine  Insufflation  of  Oxygen  as  a  Test  of  Patency  of  the 
Fallopian  Tubes  in  Sterility  and  in  Allied  Gynecological  Conditions 

By  L  C  RUBIN,  M.D.,  F.A.C.S. 

NEW   YORK  CITY 


^  I  ''HE  production  of  pneumoperitoneum 
-■•  by  the  method  of  insufflating  the 
uterus  with  oxygen  is  intended  to  serve  the 
specific  purpose  of  testing  the  patency  of 
Fallopian  tubes.  When  the  tubes  are  patent 
the  gas  passes  into  the  peritoneal  cavity,  es- 
tablishing an  artificial  pneumoperitoneum. 
This  is  detected  by  fluoroscopic  examina- 
tion. When  occluded,  the  gas  fails  to  reach 
the  peritoneal  cavity.  In  this  failure  to  es- 
tablish a  pneumoperitoneum  by  the  uterine 
route  is  furnished  a  fact  of  diagnostic  value 
important  particularly  in  the  problem  of  the 
sterile  woman. 

Comparison  of  the  Abdominal  and  Uter- 
ine Method  of  Producing  Pneumoperi- 
toneum.— This  method  cannot  enter  into 
competition  with  the  production  of  pneumo- 
peritoneum by  abdominal  puncture  because 
of  certain  natural  and  pathological  limita- 
tions. I.  It  is  obviously  limited  to  women. 
2.  It  is  not  applicable  to  all  women,  par- 
ticularly the  unmarried.  Conditions  such  as 
pregnancy,  menstruation  and  pelvic  inflam- 
mation contraindicate  for  the  time  being  Its 
use.  The  method  by  abdominal  puncture 
may  be  employed  in  the  presence  of  nearly 
all  these  conditions  without  regard  to  uter- 
ine function.  In  cases  where  the  uterus  may 
be  properly  insufflated  and  the  tubes  are 
patent,  it  is  of  course  possible  to  fill  the 
peritoneal  cavity  with  any  desirable  quan- 
tity of  oxygen,  in  which  case  it  may  also 
serve  as  an  aid  in  general  abdominal  diag- 
nosis. This  I  have  done  in  several  cases  at 
the  request  of  colleagues  in  the  medical  and 
surgical  services  of  Mt.  Sinai  Hospital.  It 
may  only  be  mentioned  here  that  it  can  be 
done  very  simply  without  occasioning  any 
appreciable  sense  of  discomfort  to  the  pa- 


tient and  involves  no  special  surgical  expe- 
rience. It  is  not  my  purpose  to  advocate  it 
either  to  substitute  or  to  supplant  the  ab- 
dominal puncture  method  for  general  ab- 
dominal diagnosis.  I  am  interested  chiefly 
and  practically  in  the  aid  it  may  render  in 
clearing  up  the  etiolog\'  of  sterility  in 
women. 

In  the  problem  of  sterility  a  negative  re- 
sult is  of  equal  importance  with  a  positive 
result.  Both  prognosis  and  therapy  depend 
upon  w^hether  Fallopian  tubes  in  any  given 
case  of  sterility  are  open  or  closed.  I  have 
elsewhere  ^  pointed  out  that  if  we  could 
demonstrate  beforehand  that  the  tubes  are 
occluded  a  great  many  operations  on  the  cer- 
vix of  the  uterus  would  not  be  undertaken. 
Instead  of  operating  in  such  case  upon  the 
lower  end  of  the  uterus  with  a  fruitless  re- 
sult, the  patient  remaining  sterile  and  hop- 
ing against  hope  of  becoming  a  mother, 
proper  therapy  would  consist  in  immediately 
opening  the  abdomen  with  the  object  of 
freeing  the  tubes  and  doing  some  adequate 
plastic  operation.  Such  operations  have  not 
infrequently  resulted  in  curing  sterility. 
Whether  or  not  this  type  of  operation  is 
consented  to,  we  are  at  least  in  the  position 
to  tell  the  patient  from  the  very  outset  what 
her  chances  are  for  becoming  a  mother. 
Much  time  may  be  saved  for  those  women 
who  would  gladly  submit  to  a  corrective 
operation  at  the  very  beginning  were  we  in  a 
position  to  locate  the  obstacle  to  conception 
at  the  true  portion  of  the  genital  canal. 

A  word  as  to  the  limitation  of  the  ahdom- 

'^Journal  American  Medical  Association,  Sept.  4, 
1920.  Paper  read  before  the  Section  of  Obstetrics 
and  Gynecology  at  the  seventy-first  session  of  the 
American  Medical  Association. 


•Read  at  the  Twenty-first  Annual  Meeting  of  The  American  Roentgen   Ray  Society.  Minneapolis,  Minn..  Sept.  14-17,  lOTO. 
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inal  puncture  method  and  its  ability  to  dent- 
enstrate  patency  or  occlusion  of  the  tubes. 
It  has  been  possible  to  outHne  the  uterus, 
tubes  and  ovaries,  inclusive  of  tumors  of 
these  organs  and  inflammatory  conditions  in 
the  pelvis,  by  forcing  the  oxygen  through 
the  abdominal  puncture  into  the  pelvis  in 
the  extreme  Trendelenburg  posture.  In  a 
very  limited  number  of  instances  one  may 
be  fortunate  enough  to  succeed  by  this 
method  in  demonstrating  the  fimbriated  end 
of  both  tubes  distinct  from  the  ovaries  and 
the  uterus.  In  the  abscence  of  adhesions  one 
might  assume  them  to  be  normal.  In  the 
presence  of  tumor  masses  it  is  not  so  easy  to 
distinguish  between  the  tube  and  ovaries, 
nor  are  we  always  fortunate  enough  in 
separating  the  shadows  of  distorted  and  dis- 
located tubes  from  adherent  and  overlying 
ovarian  tumors,  or  from  pelvic  abscesses 
and  tumors  of  the  uterus.  One  need  but  re- 
call in  this  connection  the  difficultv  of  dis- 
tinguishing  structures  in  pelvic  inflamma- 
tions when  the  abdomen  is  opened.  Also  the 
demonstration  of  bilateral  masses  by  the 
shadowgram  does  not  preclude  actual  pat- 
encv  of  one  or  both  tubes.  It  is  absolutelv 
possible  to  determine  this  fact  by  the  method 
of  intra-uterine  insufflation  of  oxygen.  I 
have  on  several  occasions  been  able  to  dem- 
onstrate patency  of  the  tubes  in  the  presence 
of  bilateral  adnexal  masses  and  at  the  same 
time  establish  that  the  lesion  involved  the 
ovaries  alone.  If  in  the  presence  of  pelvic 
masses  the  gas  fails  to  produce  a  pneumo- 
peiitoneum  it  may  be  safely  concluded  that 
the  tubes  are  diseased  and  occluded  at  some 
point  of  their  lumen. 

Whether  or  not  gross  lesions  in  the  pelvis 
may  be  more  accurately  outlined  and  inter- 
preted by  pneumoroentgenograms  than  by 
physical  examination,  the  matter  of  patency 
or  non-patency  is  specifically  established  by 
the  patency  of  the  tubes  to  oxygen.  This 
point  has  hitherto  been  a  matter  of  clinical 
speculation  defying  the  skill  of  the  expert 
in  physical  examination.  The  only  way  by 
which  this  fact  could  formerly  be  estabHshed 
was  by  actual  laparotomy  with  inspection  of 


the  tubes,  palpation,  probing  them  with  a 
sound  and  inflating  them  from  the  fimbri- 
ated end,  a  practice  advocated  notably  by 
English  gynecologists. 

The  value  of  the  method  as  a  practical 
test  in  cases  of  sterility  may  perhaps  be  il- 
lustrated by  the  following  two  cases: 

Case  I.  A  patient  married  three  years  and 
sterile ;  upon  pelvic  examination  she  was  ad- 
vised to  be  operated,  and  a  dilatation  of  the 
cervix,  curettage  and  stem  pessary  insertion 
w^ere  subsequently  performed.  Four  days 
following  this  operation  I  was  requested  to 
test  the  patency  of  her  Fallopian  tubes.  The 
method  employed  by  me  resulted  in  failure 
to  establish  a  pneumoperitoneum.  Laparot- 
omy the  same  day  revealed  the  fact  that 
both  tubes  were  closed  at  the  fimbriated  end. 
They  were  only  slightly  distended,  their 
walls  were  flaccid  and  they  were  surrounded 
by  soft,  cobweb  adhesions — in  other  words 
an  old  standing  bilateral  hydrosalpinx.  The 
operation  on  the  cervix  in  this  case  was  cer- 
tainlv  fruitless  and  could  have  been  avoided 
by  a  preliminary  examination  with  oxygen. 

Case  II.  A  patient  married  five  years, 
sterile,  no  pelvic  lesion  demonstrable  to  ac- 
count for  the  sterility.  Insufflation  of  the 
uterus  with  oxygen  on  three  occasions  (with 
and  without  pressure  control)  failed  to  estab- 
lish a  pneumoperitoneum.  She  was  advised 
to  have  a  laparotomy  performed  in  the  en- 
deavor to  remedy  the  occlusion.  This  advice 
she  apparently  did  not  heed  because  some 
months  later  she  had  a  curettage  and  Dudley 
operation,  following  the  advice  of  a  physi- 
cian who  assured  her  that  to  become  a 
mother  all  she  needed  was  to  have  her  womb 
'^stretched."  The  lesion  in  her  case  could  not 
have  been  very  pronounced  at  any  time, 
eluding  detection  by  the  palpating  finger,  be- 
cause the  operation  was  performed  by  a 
gynecologist  of  considerable  experience  and 
one  who  must  have  concurred  in  the  opinion 
of  the  general  practitioner. 

Safety  of  the  Method  and  Advantages 
Over  Exploratory  Laparotomy. — Notwitb- 


122 


Subphrenic  Pneumoperitoneum  by  Insufflation  of  Oxygen 


standing  theoretical  objections,  all  of  which 
I  have  carefully  considered  in  first  contem- 
plating the  method,  it  has  proved  in  my 
hands  an  absolutely  safe  procedure.  Thus 
far  I  have  had  occasion  to  employ  the 
method  in  150  cases.  As  some  of  the  cases 
were  re-examined  for  purposes  of  corrobor- 
ation, the  total  number  of  examinations 
was  170.  In  no  case  was  there  any  evidence 
of  injury  or  of  infection.  The  cases  were  all 
observed  carefully  for  a  period  of  several 
months. 

Compared  to  an  exploratory  laparotomy 
for  the  specific  purpose  of  determining  the 
patency  of  Fallopian  tubes,  it  has  several 
superior  advantages,  not  the  least  of  which 
is  the  economic  advantage  of  saving  the  pa- 
tient from  the  usual  period  required  for 
post-operative  convalescence.  The  method 
may  be  employed  as  a  routine  measure  in 
one's  office  and  the  patient  loses  no  time  in 
laying  up,  has  none  of  the  discomforts  and 
morbidity  attendant  upon  a  laparotomy.  I 
am  not  discussing  the  question  of  mortality, 
assuming  that  that  is  practically  nil  in  ex- 
ploratory surgery.  The  method  proposed  by 
me  should  never  result  in  mortalitv.  The  one 
theoretical  possibility  of  fatality  resulting  is 
offered  by  the  occurrence  of  embolism.  This 
I  have  satisfied  myself,  by  experimentation 
upon  the  extirpated  uterus  and  in  the  living 
animal  bv  direct  intravenous  insufflation  of 
nxvp^en,  can  be  dismissed  from  practical 
consideration.  This  accident  and  that  of  in- 
fection have  not  occurred  in  mv  series  of 
cases,  and  infection  should  never  occur 
when  the  procedure  is  adopted  in  properly 
selected  cases  and  for  the  specific  object  of 
testing  the  patency  of  Fallopian  tubes. 

Contraindications. — The  uterus  should 
not  be  insufflated  with  oxygen  in  the  pres- 
ence of  pus  pouring  down  from  the  cervix, 
in  the  presence  of  fever  caused  by  pelvic 
inflammation,  in  the  presence  of  acute  bar- 
tholinitis, urethritis  or  vaginitis.  It  is  not  ad- 
visable to  use  it  during  menstruation  or  any 
irregular  uterine  bleeding. 

Ideal  to  be  Sought  in  the  Use  of  the 
Method. — By  this  I  mean  that  we  should  be 
able  to  employ  it  in  the  office  as  a  routine 


procedure  for  diagnosis  comparable  to 
cystoscopy  and  ureteral  catheterization,  oc- 
casioning no  more  and  possibly  less  pain  and 
discomfort  than  obtains  in  the  urological 
examination.  One  of  the  chief  aims  is  to 
make  the  method  tolerable  to  the  patient-  It 
should  not  require  the  use  of  an  anesthetic. 
So  far  I  have  not  had  to  resort  to  anv.  It 
should  take  a  short  time,  a  minute  or  two, 
at  the  most  three.  It  should  be  followed  by 
very  slight  symptoms  and  not  interfere  w-ith 
the  daily  duties  and  usefulness  of  the  pa- 
tient. To  accomplish  this,  it  is  necessary  to 
produce  what  might  be  called  a  miniature 
pneumoperitoneum  confined  in  the  erect 
posture  to  the  subphrenic  space.  The  small- 
est amount  of  oxygen  sufficient  to  show  dis- 
tinctly through  the  fluoroscope  should  be  in- 
jected. I  have  found  in  developing  the 
method  that  from  100  to  150  c.c.  of  oxygen 
suffice  to  establish  the  subphrenic  pneumo- 
peritoneum. The  most  favorable  time  for  the 
test  is  in  the  post-menstrual  stage,  in  the  in- 
terval of  apparent  functional  quiescence. 

Technique. — The  armamentorium  con- 
sists of  an  oxygen  tank  connected  with  a 
water  bottle,  the  rubber  stopper  of  w^hich  is 
perforated  at  three  points  through  which 
bent  glass  connecting  tubes  pass.  (Fig.  i.) 
One  of  these  glass  tubes  is  connected  di- 
rectly with  the  oxygen  tank  and  dips  down 
below  the  water  level.  The  tw^o  other  ^lass 
tubes  dip  down  one  or  two  inches  and  do  not 
reach  the  water  level.  One  of  these  is  at- 
tached by  rubber  tubing  to  a  mercurial 
manometer  and  the  other  is  attached  in  the 
same  way  to  the  metal  cannula.  This  metal 
cannula  is  of  the  Keyes-Ultzman  type  and  is 
perforated  at  the  tip  by  several  small  aper- 
tures. (Fig.  I.)  A  single  tenaculum  or  bullet 
forceps,  a  uterine  sound,  a  dressing  forceps 
and  bivalve  vaginal  speculum  complete  the 
apparatus.  A  rubber  urethral  tip  is  fitted 
over  the  metallic  cannula  to  a  point  i  J^  to  2 
inches  away  from  the  cannula  tip.* 

2 Recently  at  the  siipKcstion  of  my  friend  Dr.  E.  D. 
Oppenheimer  I  have  adopted  a  simple  device  for 
measuring  the  volume  of  the  pas  and  hope  to  de- 
scribe it  in  the  near  future.  It  is  made  by  courtesy  of 
Wallace  &  Tiernan,  349  Broadway,  New  York  City. 


Subphrenic  Pneumoperiti 

The  volume  of  gas  entering  the  uterus 
and  eventually  into  the-  peritoneal  cavity 
may  he  measured  by  displacing  water  and 
taking  the  time — inter\'al  measured  in  min- 
utes. The  average  amount  of  water  dis- 
placed should  not  exceed  250  c.c.  per  minute 
nor  be  less  than  50  c.c.  per  minute.  The  rate 
of  flow  determines  the  pressure.  The  rapid- 
ity with  which  this  rises  I  have  found  to  be 
best  limited  to  a  10:15  second  interval  for 
100  millimeters  mercury.  At  this  rate  from 
approximately  250  to  150  c.c.  of  oxygen  is 
released  per  minute.  This  is  determined  pre- 
viously by  pinching  the  rubber  tubing  with 
the  needle  valve  shut,  allowing  the  gas  to 
pass  through  at  the  rate  fixed  by  the  water 
displacement.  With  the  gas  flowing  at  this 
rate  it  may  now  be  introduced  into  the 
uterus.  The  cervix  is  wiped  clean  and 
painted  with  iodine.  A  single  tenaculum 
hook  grasps  the  anterior  lip.  The  cannula  is 
introduced  into  the  uterus  well  above  the  in- 
ternal OS  and  the  urethral  rublwr  tip  is 
pushed  well  into  the  external  os  so  as  to  ren- 
der it  air-tight.  The  gas  is  allowed  to  escape 
during  this  maneuver  through  the  needle- 
valve  release;  the  pressure  is  therefore  at- 
mospheric. As  soon  as  the  cannula  is  well 
secured  within  the  uterus  the  needle  valve  is 
closed,  allowing  the  oxygen  to  be  insufflated 
within  the  uterus.  Almost  instantly  the  pres- 
sure rises.  When  the  cannula  is  fixed  within 
the  uterus  the  patient  is  raised  in  slight 
Trendelenburg  position  and  the  vagina  is 
filled  partly  with  water  to  show  any  escap- 
ing gas  from  the  cervix.  This  is  not  always 
necessary  and  should  only  he  done  in  doubt- 
ful cases. 

Pressure  Reading  in  the  Case  of  Patent 
Tubes. — The  mercurial  pressure  rises  to  at 
least  40  mm.,  more  often  to  from  60  to  100, 
with  a  slight  momentary  fluctuation  possibly 
at  that  point,  when  it  drops  quite  sharply  20 
to  40  or  even  60  points,  which  latter  level  it 
maintains  more  or  less  until  the  cannula  is 
removed.  The  time  required  for  the  pressure 
to  reach  its  maximum  point  according  to 
the  recommendation  as  above  described  is 
usually  15  to  25  or  30  seconds.  The  rest  of 
the  time,  say  30  seconds  to  45  or  60  seconds. 
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is  allowed  for  actual  inflow  into  the  peri- 
toneal cavity.^  This  will  depend  upon  the 
time  interval  re<]uired  for  the  initial  rise  to 
the  maximum  on  the  one  hand  and  on  the 
other  upon  the  size  of  the  individual. 

If  the  individual  is  narrow-waisted  and 
thin  she  does  not  retjuire  as  much  gas  to 
produce  the  subphrenic  pneumoperitoneum 
as  would  an  ample-waisted  patient.   These 


Fig,  1.  The  .Apparatus  .Assembleii.  Noic  ihe  Relief 
(Needle)  Valve,  This  relief  valve  may  be  at  any 
point  in  the  outlet  tulie  iti  case  ihe  lycos  type  of 
m  ployed. 


matters  one  can  learn  to  gauge  after  some 
experience.  No  hard  and  fast  rule  can  be 
laid  down  for  these  variations.  At  most  they 
are  slight  and  offer  no  difficulty.  The  aver- 
age amount  of  oxygen  retjuired  in  a  thin 
individual  is  from  75  to  100  c.c.  In  a  stout 
woman  it  is  well  to  use  from  1 50  to  250  cc* 
Pressure  Reading  in  the  Case  of  the  Non- 

3The  siphon  meter  of  the  Wallace  &  Ticrnan  type 
records   the   volume   passing   through   automatically. 

*\\'hen  COi  is  employed  the  quaniity  may  liecause 
of  its  rapid  ahsorption  exceed  these  figures  several 
fold. 
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Patent  Tubes. — The  pressure  rises  steadily, 
reaching  200  within  30  to  45  or  60  seconds. 
The  pressure  should  not  be  allowed  to  ex- 
ceed 250.  It  is  maintained  at  tietween  200 
and  250  for  at  least  another  minute  if  pos- 
sible. This  can  be  done  by  regulating  the 
needle  valve  to  permit  a  slight  escape  of  the 
gas.  In  my  experience  so  far  a  pressure  of 
200  or  more,  provided  the  rate  of  flow  does 


Symptoms,  i.  During  the  Oxygen  Insuf- 
flation.— The  introduction  of  the  cannula  is 
attended  in  most  cases  with  slight  pain. 
Grasping  the  anterior  lip  of  the  cer\'ix  by 
the  single  tenaculum  hook  is  noticed 
scarcely,  if  at  all,  by  the  patient.  Tlie  actual 
insufflation  in  the  patent  cases  seldom  causes 
pain.  When  the  initial  pressure  exceeds  100 
the  patient  may  complain  of  a  sensation  of 


Fallopian  Tl'bes.  Diaphragm  dislinct  on  the  risht 
side:  not  visible  on  the  IcTt. 

not  exceed  250  c.c.  per  minute,  proves 
fairly  conclusively  the  presence  of  tubal  ob- 
struction. This  may  of  course  be  within  the 
uterus  itself,  the  blockade  being  at  the 
uterine  ostiae  of  the  tubes,  or  it  may  be  at 
any  point  along  their  lumen.  When  the  rate 
of  flow  exceeds  250  c.c.  per  minute  the 
initial  rise  may  occasionally  read  200  mm. 
or  more  before  the  gas  passes  into  the  Fallo- 
pian tubes  and  thence  into  the  peritoneal 
cavity.  The  physics  thus  expressed  is  only 
from  practical  tests.  Exact  computations 
have  as  yet  not  been  made. 


Fig.  3.  SunPHBENfc  P 
Oxygen  Insufflated  through  the  Uterus  anp 
Fallopian  Tubes.  Diaphragm  distiiicily  visible  on 
right  and  left  sides.  Abdominal  viscera  displaced  to 
a  considerable  depth.  For  the  purpose  of  demon- 
strating paicncy  of  the  Fallopian  tultes  onc-fiflecnih 
of  ihis  amount  is  sufficient  and  satisfactory  in  ibe 
majority  of  cases. 


fullness  or  bearing  down  or  occasionally  she 
may  feel  as  if  she  were  unwell.  In  the  non- 
patent cases  with  the  pressure  rising  to  200, 
cramps  are  occasionally  complained  of,  now 
in  the  suprapubic  region  and  now  in  one  or 
both  sides.  Since  the  time  required  for  insuf- 
flation is  the  short  interval  of  one  or  two 
minutes,  practically  every  case  can  tolerate 
it,  I  have  had  practically  no  failure  due  to 
intolerance  during  the  examination.  A  ner- 
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vous  patient  will  sometimes  defeat  the  com- 
pletion of  the  test,  but  even  she  can  be  reas- 
sured and  will  submit  to  it  at  another  time. 
That  will  happen  once  in  50  or  100  times. 

2.  After  the  Oxygen  Insufflation;  Fluor- 
oscopy, In  the  Patent  Cases. — Inasmuch  as 
the  patient  is  instructed  to  stand  up  immedi- 
ately on  withdrawing  the  uterine  cannula, 
the  oxygen  gas  rises  almost  instantaneously 
to  the  region  of  the  diaphragm.  It  occupies 
the  subphrenic  space  for  a  depth  of  J4  to  i 
inch  or  more  depending  upon  the  amount 
insufflated.  (Fig.  2.)  Within  two  or  three 
minutes  if  not  sooner  (just  as  soon  as  the 
patient  can  be  set  up  before  the  fluoroscopic 
screen)  the  transparent  "gas"  area  may  be 
seen  under  the  diaphragm.  The  liver  on  the 
right  side  is  seen  displaced  in  a  downward 
direction.  Not  infrequently  the  gas  may  be 
localized  to  one  or  the  other  side,  but  as  a 
rule  the  diaphragm  may  be  seen  lifted  above 
the  underlying  abdominal  viscera  from  right 
to  left.  It  is  discernible  as  a  transverse  sep- 
tum and  is  unmistakable.  When  the  sub- 
phrenic pneumoperitoneum  is  not  at  once 
visible  the  patient  is  instructed  to  lie  on  her 
right  or  left  side  for  a  few  minutes,  after 
which  the  gas  will  show  clearly  on  one  side 
or  the  other. 

It  is  not  necessary  for  the  purpose  of  test- 
ing the  patency  of  Fallopian  tubes  to  fill  the 
peritoneal  cavity  with  a  large  volume  of  gas 
in  sufficient  quantity  to  "visualize"  the  ab- 
dominal viscera,  as  in  Figure  3.  The  symp- 
toms in  such  a  case  are  rather  distressing  and 
this  is  obviated  by  reducing  the  pneumo- 
peritoneum to  its  diminutive.  With  75  to 
100  c.c.  of  oxygen  under  the  diaphragm  the 
secondary  symptoms  are  almost  negligible. 
Slight  sticking  pains  between  the  shoulder- 
blades  or  in  the  shoulders  themselves  are 
noticed  by  the  patients.  There  is  no  abdom- 
inal distress,  and  if  at  all  present  it  amounts 
to  a  slight  sense  of  discomfort  about  the  dia- 
phragm. The  vast  majorilv  of  the  patients 
leave  the  office  and  continue  in  their  ordi- 
nary daily  routine.  Some  patients  may  re- 
quire to  lie  down  with  feet  elevated  for  a 
few  hours.  As,  according  to  Alvarez,  carbon 


Fi(i,  4.  A  BioiRNL'ATE  Utervs.  Thorium  itijeclion. 
The-  iiilics  are  i-io-.c(l  liy  a  liRaUirc  al  ihe  fimbrialed 
end.  N'oie  the  definite  cluhlied  oiillinc  of  iht  tulie 
at  point  of  li)iature  and  the  narrow  calilicr  of  the 
iiilr;itnura1  poriion. 

Fk;.  s.  The  Same  St-EciMEN  as  in  Fir-vRE  4.  Skia- 
Kra|)hed  durniK  thorium  injeciion  with  the  ligature 
removed  allowing  the  solution  to  escape  through 
the    fimliria.    N'olc    the    irreKtilar    and    overlyinp 


FiC.LHES  4  .^NTi  5.  Oxygen  injection.  Note  the  faint 
shadows  in  the  horns  of  the  uterus  and  the  absence 
of  any  contrail  shadows  wilhin  the  Fallopian  tubes. 
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dioxide  gas  is  more  rapidly  absorbed  than 
oxygen,  it  may  be  well  to  use  it  and  reduce 
the  secondary  symptoms  to  a  negligible 
minimum. 

Immediately  on  withdrawing  the  uterine 
cannula  there  may  be  a  slight  regurgitation 
of  oxygen  with  a  slight  oozing  of  several 
drops  of  blood  that  is  readily  checked  by  a 
sponge  applied  to  the  cervix.  It  is  negligible 
and  gives  no  further  trouble.  By  selecting 


in  the  non-patent  cases  to  check  up  the  find- 
ings at  the  first  examination.  With  the  ap- 
paratus properly  adjusted  in  each  case  the 
findings  will  be  found  to  corroborate  each 
other  at  the  second  test.  Occasionally,  how- 
ever, there  may  be  an  error  in  technique 
which  will  invalidate  the  conclusion.  Most 
scrupulous  attention  should  be  given  the 
possible  points  of  leakage  along  the  entire 
apparatus. 


Fic.  7.  Case  of  Ablated  Tubes;  Large  Uterus — 40     Fit;.  8.  Same  Case 
c.c.  OF  Oxygen  Injectep  into  the  Uterine  Cavitv,  Injecteii  1 

This  is  seen  transversely  pear-shaped.  The  specu- 
lum, cannula  and  Thomas  pessarj'  are  also  seen. 


the  post-menstrual  period  for  the  test  one 
can  avoid  even  this  slight  oozing. 

In  the  Non-Patent  Cases. — Beyond  the 
temporary  discomfort  produced  by  the  in- 
sufflation there  are  no  further  symptoms. 
The  cramps  may  continue  for  a  minute  or 
two  or  perhaps  five  and  then  subside.  None 
of  the  referred  shoulder  pains  are  com- 
plained of  and  there  is  no  epigastric  oppres- 
sion. The  oozing  is  almost  as  slight  as  in  the 
case  of  patent  tubes;  the  oxygen  regurgita- 
tion may  be  more  evident.  The  non-patent 
tube  cases  are  perfectly  comfortable  after 
the  test  and  leave  the  office  to  go  about  their 
duties  as  freely  as  before. 

It  is  well  to  mention  here  that  I  have 
made  it  a  rule  to  repeat  the  test  at  least  once 


While  in  the  positively  patent  cases  there 
may  have  been  some  regurgitation,  never- 
theless when  this  occurs  and  the  gas  does 
not  enter  the  peritoneal  cavity  we  are  left  in 
doubt  and  must,  if  need  be,  repeat  the  test 
several  times.  If  regurgitation  takes  place 
each  time  it  is  highly  probable  that  there  is 
an  obstruction  within  the  uterus  which  is 
responsible  for  it.  On  the  other  hand,  oxy- 
gen may  escape  from  the  cervix  and  a  suf- 
ficient quantity  nevertheless  reach  the  peri- 
toneal cavit}'  as  may  be  determined  by  the 
fluoroscope. 

Anatomical  Consideration  in  Relation  to 
the  Test. — The  ideal  case  for  the  test  is  one 
in  which  there  is  no  thick  tenacious  plug 
present,  in  which  the  external  os  is   round 
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and  intact,  the  uterus  not  sharply  angulated. 
In  such  cases  the  cannula  (ordinary  size) 
enters  easily  and  obturation  is  more  perfect. 
When  the  uterus  is  sharply  flexed  forward 
or  backward  it  is  necessary  to  shape  the  can- 
nula accordingly  so  that  it  may  enter  the 
uterine  cavity  to  a  point  above  the  internal 
OS.  WTien  the  external  os  is  gaping  and  torn 
as  obtains  in  certain  cases  of  relative  or  sec- 
ondary sterility  it  may  be  necessary  to  se- 
cure better  obturation  by  grasping  the  two 
lips  of  the  cervix  with  a  bullet  forceps.  The 
internal  os,  however,  is  intact  even  in  these 
cases  and  as  the  cannula  is  introduced  be- 
vond  it  the  ordinarv  cannula  insures  satis- 
factory  obturation.  A  mucus  plug  should  be 
cleaned  out  and  the  cervical  canal  painted 
with  tincture  of  iodine. 

When  the  external  os  is  narrow  it  is 
necessary  to  use  a  cannula  of  correspond- 
ingly smaller  caliber  or  it  may  be  advisable 
first  to  dilate  it  gently  to  proper  width. 

Occasionally  obstruction  is  encountered 
near  the  internal  os.  Here  of  course  the  test 
cannot  be  carried  out.  This  is  an  incidental 
finding  which  has  particular  significance  in 
the  problem  of  sterility  for  that  given  pa- 
tient. In  such  case  it  is  first  advisable  to 
overcome  the  stenosis  by  proper  dilatation 
and  then  later  on  the  oxygen  insufflation 
may  be  tried.  I  have  had  two  such  cases  in 
my  series. 

Uterine  Insufflation  of  Oxygen  Compared 
to  Intrauterine  Injection  of  Solutions 
Opaque  to  the  X-Ray  as  a  Test  of  Tubal 
Patency. — My  experience  with  the  injection 
of  solutions  opaque  to  the  jr-ray  included 
collargol,  thorium  and  bromide.  All  of  these 
are  useful  when  the  tubes  are  occluded. 
(Figs.  4  and  8.)  When  the  tubes  are  patent 
the  roentgenograms  are  not  uniformly  satis- 
factory because  the  solution  escapes  into  the 
peritoneal  cavity  and  not  enough  of  it  is  left 
to  show  in  the  tube  lumen.  (Fig.  5.)  Col- 
largol leaves  deposits  in  the  tubes  which  may 
or  may  not  be  absorbed.  Thorium  and  bro- 
mide in  solution  do  not  leave  precipitates. 
Peritoneal  irritation  by  chemical  action  with 
consequent  adhesions  is  a  possibility  to  be 


borne  in  mind.  Whether  or  not  this  may  be 
the  case,  an  objectionable  feature  to  the  use 
of  the  solutions  is  the  uterine  colic,  accom- 
panying and  following  the  injection.  Pa- 
tients do  not  tolerate  this  so  well.  In  this  one 
respect  the  oxygen  insufflation  has  a  particu- 
larly superior  advantage.  Any  residual  oxy- 
gen within  the  uterus  is  immediately  ex- 
pelled with  the  removal  of  the  cannula.  The 
other  advantage  of  no  less  importance  is 
that  the  oxygen  is  readily  absorbed  by  the 
tissues  and  does  not  leave  irritative  preci- 
pitates. Only  exceptionally  will  one  en- 
counter a  uterus  that  may  be  called  irritable 
to  the  oxygen.  It  is  more  apt  to  be  in  a  very 
nervous  woman.  In  my  experience  with  the 
oxygen  insufflation  I  have  succeeded  in  com- 
pleting the  test  in  every  case,  although  in 
two  instances  I  had  to  defer  the  test  for  an- 
other time  owing  to  apprehension  on  the 
part  of  the  patient.  It  is  conceivable  however 
that  in  cases  of  endometritis  and  perime- 
tritis of  more  recent  date  the  uterus  will  be 
tender  to  the  manipulation. 

Oxygen  does  not  show  in  the  tubes  when 
patent.  In  the  anatomical  specimen  it  may 
show  very  faintly  in  the  skiagraph  (Fig.  6) 
when  the  tubes  are  ligated  at  the  fimbriated 
end  but  not  in  sufficient  density  to  appear  in 
the  living  subject  where  the  contrast  is  ob- 
literated by  neighboring  shadows,  etc.  Occa- 
sionally in  a  case  where  both  tubes  have  been 
removed  and  the  uterine  cavity  is  large,  hav- 
ing a  capacity  of  40  to  50  c.c,  one  may  suc- 
ceed in  getting  a  good  outline  picture  with 
oxygen.  I  have  had  one  such  result.  (Fig. 
7. )  Our  experience  in  attempting  to  demon- 
strate the  oxygen  in  uteri  during  the  injec- 
tion with  the  exception  of  this  one  case  has 
so  far  not  been  satisfactory  although  we 
have  not  made  a  persistent  effort  in  this 
direction. 

Conditions  in  which  the  Intra-uterine 
Oxygen  Insufflation  Method  Has  Been 
Found  Useful. — i.  Primary  and  absolute 
sterility  of  several  years'  duration  with  no 
gross  lesions  ascertainable.  This  is  the  ideal 
group  for  the  test. 

2.  Sterility  of  long  standing  where  pelvic 
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masses  are  palpable  and  clinically  diagnos- 
ticated as  fibroids  or  "chronic  diseased  ad- 
nexa."  The  test  shows  whether  or  not  the 
tubes  are  open. 

3.  Cases  in  which  one  tube  was  removed 
for  inflammatory  disease  or  for  unilateral 
ectopic  to  determine  the  normality  of  the 
lumen  of  the  residual  tube. 

4.  Cases  in  which  there  is  a  history  of  an 
attack  of  appendicitis  w^th  peritonitis  in  the 
premarital  or  postmarital  state  to  exclude 
tubal  occlusion  by  a  residual  adhesive  peri- 
tonitis. 

5.  Cases  following  a  pelvic  exudate  or 
abscess  with  or  without  operation  and  where 
apparent  resolution  has  taken  place  and  yet 
sterility  is  complained  of. 

6.  To  test  the  probity  of  the  tubes  in 
cases  where  tubal  ligation  was  done  with 
the  object  of  permanent  sterilization. 

7.  To  test  the  continuity  of  the  genital 
canal  in  cases  where  the  conservative  opera- 
tion of  myomectomy,  single  or  multiple,  was 
done  in  the  hope  of  relieving  sterility. 

8.  To  test  the  result  of  plastic  operation 
on  the  tubes  in  cases  of  bilateral  salpin- 
gostomy. 

A  detailed  account  of  these  results  will 
be  taken  up  in  a  clinical  consideration  of  the 
problem  of  sterility. 

CONCLUSION 

The  method  of  intra-uterine  oxygen  in- 
sufflation to  produce  an  artificial  pneumo- 
peritoneum establishes  the  fact  of  patency 


or  occlusion  of  Fallopian  tubes.  Under 
manometric  and  volumetric  control  it  is  a 
scientific,  diagnostic  procedure  and  may  be 
employed  with  safety  to  determine  the  me- 
chanical factor  involved  in  the  etiology  of 
female  sterility.  For  this  purpose  it  obviates 
the  necessity  of  surgical  exploration  and  is 
specific. 

As  the  fact  of  tubal  patency  is  in  most 
cases  primarily  a  matter  for  speculation,  its 
scope  for  general  abdominal  diagnosis  as 
compared  to  that  offered  by  the  direct  ab- 
dominal puncture  metohd  is  necessarily  lim- 
ited. In  cases  where  the  tubes  are  patent, 
however,  a  pneumoperitoneum  of  any  size 
may  be  produced  by  the  uterine  route. 

For  the  definite  object  of  establishing 
tubal  patency  by  intra-uterine  insufflation, 
only  a  diminutive  amount  of  gas  is  neces- 
sary because  the  result  desired  is  to  produce 
a  localized  subphrenic  pneumoperitoneum 
which  shall  be  follow^ed  by  scant  if  any 
symptoms.  The  vast  majority  of  the  patients 
tolerate  this  method  verv  well  and  it  mav  be 
employed  as  a  routine  office  procedure.  The 
use  of  carbon  dioxide  instead  of  oxygen  will 
diminish  the  symptoms  following  insuffla- 
tion almost  to  a  vanishing  point.  It  is  well 
however  to  bear  in  mind  the  primary  object 
of  the  test  and  to  apply  it  only  in  cases 
properly  suited  for  its  use.  In  these  it  has 
proved  of  great  diagnostic  and  prognostic 
value. 

In  150  cases,  with  a  total  of  170  examina- 
tions, there  have  been  no  untoward  sequelae. 


THE  DETECTION  OF  RETROPERITONEAL  MASSES  BY  THE 
AID  OF  PNEUMOPERITONEUM 

By  L.  R.  SANTE,  M.D. 

Inslnielor  of  Radiology,  St.  Louis  University  Medical   School;  Radiologist  to 
St.  Louis  City  Hospital 


■"  I  "■  HE  wider  use  of  pneunioperitoneum  as 
■*■  an  aid  to  radiological  diagnosis  of  ab- 
dominal conditions  is  fast  bringing  tlie  sub- 
ject from  the  stage  of  generalities  to  that  of 
more  special  methods  of  examination. 

The  number  of  experiences  encountered, 
even  in  the  fifty  pathological  cases  which  we 
have  had,  is  so  large  that  it  would  seem 
more  advisable  and  probably  be  more  profit- 


the  lower  right  quadrant  of  the  abdomen. 
The  case  was  the  occasion  of  some  dispute 
among  the  staff,  as  to  whether  the  mass  was 
attached  to  the  kidney  or  not,  and  a  pneumo- 
peritoneum examination  was  made  to  try  to 
determine  its  origin.  By  the  ordinary  an- 
tero-posterior  plate,  it  was  found  that  the 
mass  was  entirely  free  from  both  kidneys, 
and  that  it  extended  downward  to  the  pelvis 


I.  t.  Retroperitoneal  Pos 


■,  (."hest  atid  thighs  supported  on  two  blocks,  allowing 


the  abdominal  wall  to  sag  freely  without  pressui 


able  to  consider  one  of  the  groups  into  which  and  across  the  midline,  causing  nearly  as 

these  cases  fall  rather  than  to  undertake  a  large  a  mass,  as  yet  undiscovered,  on  the  left 

discussion  of  the  subject  in  general.  I  shall,  side.  In  an  effort  to  determine  the  relation 

therefore,  confine  this  paper  to  one  of  the  of  this  mass  to  the  ureter  an  injection  of 

groups  of  cases  in  which  we  have  found  this  thorium  was  made  into  the  kidney  pelvis 

method  of  great  aid ;  I  refer  to  the  detection  and  a  plate  was  made  showing  the  smooth 

of  retroperitoneal  masses.  gentle  curve  of  the  ureter.  A  second  plate 

Early  in  our  experience  with  pneunioperi-  was  then  made  while  exerting  upward  and 


toneum,  we  encountered  a  case  which  proved 
to  be  of  great  value  to  us  in  developing  a 
technique  for  the  detection  of  retroperitoneal 
masses.  I  shall  outline  the  case,  as  it  pre- 
sented itself.  B.  C,  a  well  developed,  colored 
male,  age  twenty-six,  presented  himself,  with 
a  slightly  tender,  very  hard,  smooth  mass  in 


inward  pressure  on  the  mass  with  a  cone, 
and  the  radiograph  showed  a  distinct  kink- 
ing of  the  ureter,  suggesting  that  the  mass 
was  retroperitoneal  and  that  the  ureter 
passed  anterior  to  it.  Destruction  of  the 
Ijodies  of  the  4th  and  5th  lumbar  was  noted, 
and  the  possibility  of  the  mass  being  a  tuber- 


I30 


Retroperitoneal  Masses  Detected  by  Pneumoperitoneum 


cular  abscess  was  at  once  considered.  In  an  leaving  a  clear  space  between  them  and  the 

effort  to  demonstrate  the  origin  of  the  mass  retroperitoneal  structures.  The  liver  is  at- 

more  clearly,  the  patient  was  examined  in  a  tached  by  the  triangular  ligament  to  the  dia- 

prone  position   (Fig.   i),  chest  and  thighs  phragm,  and  drops  forward  also,  to  a  greater 

supported  on  two  blocks  taking  all  pressure  or  lesser  extent  in  different  individuals  ac- 


'.  Psoas  Abscess  Shows 


HE  Retropehitoxkal  Position  Encr 

EVEHTEBHAl.  CLF.AK  SI'ACE, 


off  the  abdomen  and  allowing  the  anterior 
abdominal  wall  to  sag  freely  between  the  two 
supports.  The  retroperitoneal  character  of 
the  mass  and  its  complete  separation  from 
the  kidneys  was  then  clearly  sh<)wn  (Fig.  2), 
and  since  the  mass  originated  in  the  area  of 
destruction  of  the  lumbar  spine,  the  diagno- 
sis of  psoas  abscess  was  made,  which  was 
confinned  by  subsequent  developments. 

Since  this  prone  position  demonstrated  the 
retroperitoneal  origin  of  the  tumor  mass  so 
clearly  in  this  case,  it  was  not  long  before 
we  made  a  closer  examination  of  Its  possi- 
bilities in  other  cases.  A  moment's  consid- 
eration of  the  anatomical  arrangement  In 
this  position  may  serve  better  to  illustrate 
the  cases  which  are  to  follow.  (Fig.  3.)  It 
will  be  noted  that  if  the  patient  is  sus]»ended 
on  two  block.s,  so  as  to  take  all  pressure  off 
the  abdomen,  the  belly  wall  will  sag  down 
and  all  of  the  intra-abdominal  organs  with 
mesenteric    attachments   will    fall    forward 


Fill.  3.  The  Paiif.nt.  Pkkvioi'si.v 
Si'PifiHTEn  UliiN  Two  Bi/KTKS,  allowitiR  the  anterior 
abdominal  wall  1o  sat;  down  freely.  The  inlestines 
and  all  organs  with  mesenteric  altachmcnt  have 
(alien  forward,  Icavinf;  a  praevcrlcliral  clear  spaee. 
.\tiy  ret  rope  ri  ton  aal  mass  will  encroach  upon  this 
clear  space. 

cording  to  the  location  of  this  attachment. 
forming  a  triangular  shadow  with  the  apex 
at  the  diaphragmatic  attachment.  If  the  indi- 
vidual is  normal  this  space  should  be  clear ;  i  f 
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a  retroperitoneal  mass  is  present,  this  space  J.   M.,  white,  male,  age  thirty-two,  pre- 

is  encroached  upon.  Figure  4  shows  in  a  sents  on  examination  a  large  tumor  mass  on 

gross  way  the  ap[}earance  of  a  normal  indi-  the   left   upper   abdomen ;   not   painful   and 

vidual  in  the  retroperitoneal  position.  Note  moving  only  slightly,  if  at  all,  with  respira- 

that  the  intestines  and  all  structures  with  tion.  On  inflation  the  mass  was  seen  to  have 

mesenteric  attachment  have  fallen  forward  no  connection  with  the  anterior  abdominal 

and  that  the  prevertebral  space  is  clear  and  wall,  although  it  did  protrude  well  forward 


UI1011  this  space  1>y  s 


OF  A  Normal  iNnivinuAi.  is  thf.  Kf.tmohf.iiitoneai.  Position.  Inlcslines  and  organs 
attachment   have   fallen   forward,  lea»iii«  clear  pr.ie\ertcliral   area.   Encroachment 


in  the  rclroptriioneal  tiss 


Phm 


not  encroached  upon.  The  liver  shadow  is 
seen  with  its  diaphragmatic  attachments. 

To  illustrate  the  value  of  this  ])i>sition  let 
us  proceed  to  the  second  ca,se. 


and  was  represented  by  a  shadow  in  the 
middle  of  the  abdomen.  An  antero-posterior 
examination  revealed  the  extent  of  the  mass 
to  be  even  greater  than  supposed  and  it 
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seemed  to  go  down  into  the  pelvis.  The  liver 
was  shown  to  be  uninvolved. 

An  examination  in  the  lateral  position 
showed  the  spleen  clearly  separated  from  the 
mass  but  the  left  kidney  could  not  be  defin- 
itely  outlined.    In    an   effort    to   determine 


sition  with  Figure  5  as  a  result.  The  intes- 
tines, stomach  and  all  organs  with  mesenteric 
attachment  have  fallen  forward.  The  liver 
has  dropped  exceptionally  far  forward  and 
the  only  organ  which  still  remains  in  place  is 
the  spleen,  which  probably  is  adherent  some- 
whether  the  left  kidney  was  involved  in  the     what  to  the  diaphragm,  and  which  may  also 


Fir.   6.    (.-Ibore)    Perini 
Fjg.  7.  (Bclou-)  Lar 


M  THE  PnAEVEKTEnHAL 


HOWINT,    DlFL-USE    RATHER    ExTENSIVT    EXCROACHMENT    0 

HE  PKAEiERTEiiKAL  Space. 

Shown  in  the  Retroperitoneal  Position  ti>  Encroaci 

R  Space  to  a  very  Considerable  Decree. 


mass,  the  ureters  were  catheterized  and  20 
c.c.  of  thorium  nitrate  injected  with  the  re- 
sult that  nothing  more  than  a  mis.shaped 
shadow  appeared  within  the  tumor  mass. 

To  rule  out  a  possible  origin  from  the 
large  Ijowel,  a  barium  enema  was  given.  The 
colon  was  perfectly  normal  and  encircled  the 
tumor  without  in  any  way  being  attached  to 
or  compressed  by  the  nia,ss.  Lastly,  as  a  final 
step  in  the  pneumoperitoneal  examination, 
the  patient  was  put  in  the  retroperitoneal  po- 


have  been  prevented  from  displacement  by 
the  shelf-like  projection  of  the  mass.  The 
mass  itself  can  be  seen  taking  origin  among 
the  retroperitoneal  tissues  and  extending 
forward  to  encroach  upon  the  prevertebral 
space.  Diagnosis  of  a  new  growth  involving 
left  kidney  was  made. 

A  third  instance  illustrating  the  advantage 
of  this  position  will  be  seen  in  the  case  of 
M.  S.,  white,  female,  age  thirty-three,  who 
presented  on  examination  a  palpable  mass  in 
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the  right  lower  abdomen  which  was  very  ten-  inal  tumor  occupying  the  entire  left  side  of 

der  both  on  abdominal  palpation  and  over  his  abdomen,  innumerable  small  nodules  un- 

the  back,  and  was  thought  to  be  a  movable  der  the  skin  all  over  the  body.  The  abdom- 

kidney.  Pneumoperitoneum  examination  re-  inal  mass  seemed  to  move  slightly  with  res- 

vealed  a  diffuse,  hazy  mass  on  the  right  side  piration    and    on    first    examination    was 

beiow  the  liver  and  widely  separated  from  it.  thought  to  be  the  spleen.  Antero-posterior 

Examination  in  the  retroperitoneal  position  view  made  by  the  aid  of  pneumoperitoneum 


P\c,,  S.  KETurpERiTosFAL  Cabcinoma  Seconrary  10  Carcinoma  of  the  Bladder  Seen  EucROACHiNr. 
tMi>M  THE  Praevertejiral  Space.  Nole  ihc  slightly  rotatcct  position  necessary  when  dealing  wilh 
reiroperitoneal  masses  in  the  pelvis. 

was  made  (Fig.  6)   and  a  rather  extensive     at  once  showed  the  extent  of  the  mass  and 
obscurity  of  the  retroperitoneal  tissues  was     showed  its  separation  from  the  spleen.  The 


seen.  The  liver  and  all  organs  with  mesen- 
teric attachment  have  fallen  forward,  but 
the  spleen  is  adherent  and  seen  in  its  posi- 
tion in  contact  with  the  diaphragm.  The 
mass  encroaches  upon  the  prevertebral  space 


lateral  view  also  showed  the  mass  to  be  very 
extensive,  with  areas  of  irregular  density 
and  an  oval,  more  or  less  smooth  outlined 
mass  at  the  top.  A  small  stringy-like  shadow 
resembling  the  kidney  pelvis  was  seen  in  the 


but  seems  to  be  more  diffuse.  Psoas  abscess  midst  of  the  mass  and  on  looking  up  the  rec- 

was  considered   but  no  carious  vertebrae  ords  of  the  case  it  was  found  that  ten  months 

could  be  found.  Tumor  of  the  kidney  was  previously  there  had  been  an  injection  of  his 

thought  of,  but  a  plate  showing  clearly  the  kidney  pelvis  made  with  thorium  nitrate.  In 

kidney  outlines  was  obtained  and  the  radi-  this  plate  his  kidney  outline  showed  also  very 


iilijgical  diagnosis  was  a  probable  pen- 
nephritic  abscess.  Operation  confirmed  this 
diagnosis. 

The  fourth  case  in  the  study  of  this 
method  of  examination,  was  likewise  very 
interesting.  J.  V.,  colored,  male,  age  nine- 
teen, presented  besides  an  enormous  abdom- 


but  since  his  complaint  was  the  same  it 
is  quite  probable  that  this  was  at  the  incep- 
tion of  his  disease.  The  diagnosis  was  not 
made  at  that  time.  Finally  examination  was 
made  in  the  retroperitoneal  position  (Fig.  7) 
and  a  large  retroperitoneal  mass  was  found 
projecting    forward    into    the    prevertebral 
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space  and  almost  obliterating  it.  Diagnosis  of 
tumor  of  the  left  kidney  was  made.  Opera- 
tion and  pathological  section  established  the 
diagnosis  of  sarcoma  of  the  kidney. 

When  the  pathological  process  is  low 
down,  so  that  the  shadow  of  the  mass  falls 
below  the  shadow  of  the  innominate  bones, 
the  patient,  still  in  the  retroperitoneal  posi- 
tion, must  be  rotated  slightly  towards  the 
side  of  the  tumor,  in  order  to  get  a  view  un- 
obstructed by  the  crest  of  the  ilium. 

The  following  case  presents  quite  clearly 
the  use  of  the  retroperitoneal  method  of  ex- 
amination in  tumors  low  down  or  in  the  pel- 
vis. F.  L.,  white,  male,  age  sixty,  presented 
upon  examination  a  large  rounded  tumor 
mass,  arising  just  over  the  symphysis,  and 
extending  to  the  umbilicus.  With  frequent 
voiding  of  small  amounts  of  urine  and  tenes- 
mus, the  patient  looked  very  similar  to  one 
suffering  from  urinary  retention  from  an 
hypertrophied  prostate.  Pneumoperitoneum 
examination  was  made  and  a  large  mass 
about  the  size  of  a  child's  head  was  seen 
almost  completely  to  fill  the  pelvis.  A  dark 
shadow  just  above  the  symphysis  was  taken 
to  be  the  collapsed  bladder,  and  on  injection 
this  proved  to  be  the  case;  the  mass  was 
separated  from  the  bladder.  A  barium  enema 
was  given  and  the  sigmoid  was  seen  to  run 
over  the  mass  but  was  unobstructed  in  its 


course,  and  give  the  impression  of  a  retro- 
peritoneal mass,  which  had  in  its  growth 
merely  pushed  the  large  lx)wel  forward. 

The  patient  was  examined,  slightly  ro- 
tated in  the  retroperitoneal  position  (  Fig.  8 ) 
and  a  large  retroperitoneal  mass  w^as  found, 
widely  separated  from  the  bladder.  No  bone 
destruction  of  spine  or  pelvis  was  found. 
Cystoscopic  examination  of  the  bladder  was 
made  and  a  carcinoma  of  the  bladder  was 
found.  Diagnosis  of  retroperitoneal  carcin- 
oma, secondarv  to  a  carcinoma  of  the  blad- 
der  was  made. 

To  outline  briefly  the  essentials  for  a  satis- 
factory retroperitoneal  examination: 

1.  It  is  especially  essential  when  this  ex- 
amination is  to  be  undertaken,  to  clean  out 
the  bowels  well,  using  vegetable  cathartics. 

2.  The  patient  should  void  his  urine  just 
before  examination. 

3.  He  should  be  given  little  if  any  fcKxl 
just  prior  to  the  examination. 

4.  He  should  be  ozer-distcndcd  with  the 
inflating  medium. 

5.  He  should  be  sufficiently  well  supported 
to  exert  no  pressure  on  the  interabdominal 
contents. 

We  have  to  date  used  this  position  in  the 
detection  of  retroperitoneal  masses  with 
continued  satisfaction  and  feel  that  it  will 
ultimately  be  of  great  value  for  this  purpose. 


DISCUSSION  FOLLOWING   SYMPOSIUM  ON  ARTIFICIAL 

PNEUMOPERITONEUM 

[  In  addition  to  Dr.  Rubins'  and  Dr.  Sante's  articles  in  this  issue  of  the  Journal,  the  Symposium 
includes  the  following:  Pneumoperitoneum  of  the  Pelvis:  Gynecological  Studies,  by  James 
(j.  Van  Zwaluwenberg,  M.D.,  January  issue,  p.  12.  Pneumoperitoneum  as  an  Aid  in  Differ- 
ential Diagnosis  of  Diseases  of  the  Left  Half  of  the  Abdomen,  by  A.  F.  Tyler,  M.l)., 
February  issue,  p.  65.  The  use  of  CO2  in  Producing  Pneumoperitoneum,  by  Walter  C. 
Alvarez,  M.T).,  February  issue,  p.  71.] 


Dr.  Leopold  Jaches.  The  roentgenologic 
niethod  in  connection  with  Dr.  Rubin's  work 
was  developed  by  my  associate,  Dr.  Bendick, 
and  I  have  seen  a  relatively  small  j^roportion 
of  these  cases,  but  I  can  assure  every  roent- 
genologist here  that  it  is  a  very  easy  procedure, 
that  it  doesn't  take  much  time.  There  is  no  fuss 


about  it.  We  have  very  frequently  been  able 
to  do  one  or  two  or  three  cases  between  other 
fluoroscopies.  There  is  absolutely  no  fuss  at 
all. 

I  am  not  as  pessimistic  as  Dr.  Rubin  is  with 
regard  to  the  possibility  of  determining  which 
tube  is  patent  and  which  is  closed.  It  shouUl 
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not  be  very  difficult  to  do  so  fluoroscopically 
during  the  time  of  the  inflation. 

We  have  not  yet  at  the  hospital  a  fluoro- 
scope  appropriate  for  this  work,  but  as  soon  as 
our  Dessane  bonnet  arrives  we  shall  investi- 
gate this  phase  of  pneumoperitoneum. 

Dr.  J.  W.  Hunter.  I  should  like  to  inquire 
of  Dr.  Van  Zwaluwenberg  if  pregnancy  can 
be  diagnosed  by  the  pneumoperitoneum  method 
unless  the  head  or  some  of  the  bones  of  the 
fetus  are  shown  on  the  plates.  The  reason  I 
ask  that  is  because  I  did  not  notice  any  on  the 
slide  which  he  showed  us. 

Dr.  James  G.  Van  Zwaluwenberg.  With 
regard  to  the  demonstration  of  pregnancy 
without  the  actual  demonstration  of  bony  parts 
of  the  fetus,  I  am  very  optimistic  that  we  shall 
be  able  to  do  this  because  there  must  be  differ- 
ences in  development  and  enlargement  of  the 
uterus  from  those  of  pathological  enlarge- 
ments. We  haven't  seen  a  great  many  of  these 
cases,  and  I  don't  know  positively  whether 
that  is  so,  but  so  far  we  have  have  had  no 
myomata  of  the*  uterus  which  looked  anything 
at  all  like  pregnancy,  and  we  have  plates  of 
one  case  whose  last  menstruation  was  six 
weeks  before  the  examination,  one  which  Dr. 
Peterson  insisted  was  pregnancy,  and  the 
changes  in  the  uterus  are  altogether  charac- 
teristic. That  is  his  opinion.  I  think  there  will 
be  very  Uttle  difficulty  in  differentiating  the 
distortion  of  the  uterus  by  a  myoma  or  other 
enlargement  from  that  of  a  pregnancy. 

To  Dr.  Stewart,  we  owe  a  great  obligation, 
because  the  idea  of  the  work  was  directly  sug- 
gested by  some  of  the  plates  he  showed  at 
Saratoga.  The  objection  he  has  met,  we  also 
are  meeting.  The  Department  of  Gynecology 
has  been  the  subject  of  considerable  ridicule 
for  using  this  method,  on  the  ground  that  they 
should  be  able  to  make  all  their  diagnoses 
without  it.  As  a  matter  of  fact,  the  gynecolo- 
gist usually  knows  pretty  well  what  he  is 
going  to  find  when  he  opens  the  pelvis,  but 
the  fact  remains  that  sometimes  he  doesn't, 
as  Dr.  Rubin's  case,  in  which  there  were 
double  pus  tubes  which  were  not  suspected, 
illustrates.  The  same  sort  of  thing  has  hap- 
pened in  our  experience.  I  doubt  if  the  method 
will  ever  become  routine.  We  are  doing  it 
routinely  now  until  we  have  established  a  basis 
for  our  opinions,  which,  at  this  time,  aren't 


worth  a  great  deal,  but  I  have  great  hopes 
that  some  system  of  standards  can  be  estab- 
lished which  will  make  this  method  of  real  use. 

Dr.  L.  R.  Sante.  I  noticed  that  Dr.  Rubin 
referred  to  the  pneumoperitoneum  showing 
more  on  one  side  than  on  the  other  in  these 
cases,  and  I  would  like  to  offer  the  following 
as  a  possible  explanation:  The  mesentery  of 
the  small  intestine,  as  we  know,  is  attached 
on  the  posterior  wall  of  the  abdomen  in  an 
oblique  position.  I  wonder  if  this  does  not  act 
as  a  wall,  thereby  confining  the  oxygen  more 
on  one  side  of  the  abdomen  or  the  other  de- 
pending upon  which  tube  is  patent. 

Dr.  Rubin  (closing).  I  am  glad  to  have 
heard  the  explanations  of  the  appearance  of 
the  unilateral  pneumoperitoneum.  I  am  quite 
free  to  say  I  did  not  think  of  all  those  things. 
It  may  very  well  be,  though,  because  in  the 
beginning  we  had  the  patient  get  off  the  table 
on  one  side  or  the  other^  and  it  is  very  likely 
that  that  occurred,  but  latelv  we  have  had  the 
patient  sit  bolt  upright,  so  that  the  explana- 
tions given  could  not  be  true  in  that  event,  and 
so  some  other  explanation  may  be  necessary. 
Dr.  Sante's  suggestion  of  the  slanting  mesen- 
tery may  be  true  in  some  cases.  On  the  other 
hand,  as  Dr.  Stewart  explained,  the  gas  takes 
the  path  of  least  resistance  and  is  influenced 
by  the  weight  of  the  viscera.  It  may  very  well 
be  that  sometimes  the  stomach  is  heavier  than 
the  liver.  As  a  rule,  the  liver  is  heavier  than 
the  stomach. 

About  the  contra-indications :  I  would  like 
to  repeat  them  again.  The  presence  of  pus  in 
the  genital  canal,  urethra,  vagina  or  cervix,  and 
the  presence  of  fever  due  to  pelvic  inflamma- 
tion are  contra-indications.  Even  though  there 
is  an  inflammatory  process,  however,  if  there 
is  no  fever,  that  lesion  is  quiescent,  and  the 
introduction  of  150  c.c.  at  200  pressure  will 
not  do  any  harm.  It  will  not  do  any  harm  when 
the  fallopian  tubes  are  closed,  at  least  in  my 
experience  I  have  seen  no  harm  result  in  such 
cases. 

Another  thing  I  want  to  consider  is  the 
theoretical  possibility  of  the  formation  of  em- 
bolism. I  tested  this  problem  out  by  actually 
introducing  oxygen  into  the  vein  of  a  dog,  and 
found  that  350  c.c.  of  oxygen  injected  into  the 
vein  did  not  as  it  were  cause  the  dog  to  "turn 
a  hair."  Now,  if  350  c.c.  of  oxygen,  which  is 
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the  very  maximum  dose  which  I  require  for 
my  patients,  does  not  affect  a  dog  by  direct 
intravenous  application,  it  certainly  will  not  do 
any  harm  in  the  human. 

I  think  someone  asked  about  sterilizing  the 
parts.  The  apparatus  I  use  consists  of  specu- 
lum, tube,  single  tenaculum  hook,  and  a  can- 
nula. These  are,  of  course,  boiled.  The  vagina 
is  wiped  clean  of  whatever  mucus  may  be 
present,  and  the  cervix  touched  with  iodin. 

Dr.  L.  R.  Saxte.  The  wider  use  of  pneu- 
moperitoneum in  abdominal  conditions  has 
brought  the  subject  from  the  stage  of  gener- 
alities to  that  of  more  special  methods  of  ex- 
amination. This  you  have  seen  to-day  in  the 
examination  of  the  pelvic  organs,  by  Dr.  Van 
Zwaluwenberg,  in  the  special  examination  of 
the  spleen,  and  also,  as  mentioned  by  Dr 
Tyler,  in  the  detection  of  abdominal  masses. 
I  am  glad  to  hear,  also,  that  Dr.  Stewart 
spoke  of  the  difficulty  in  differentiating  kidney 
masses,  and  to  see  that  he  showed  a  case 
which  he  infers  is  a  retroperitoneal  mass. 

When  we  first  started  this  work  about  a 
year  ago  in  the  City  Hospital  in  St.  Louis,  \  e 
were  greatly  handicapped  to  get  a  routine 
technique  which  would  be  at  once  rapid  and 
sufficiently  thorough  to  secure  all  of  the  nec- 
essary points  in  the  examination.  The  number 
of  positions  in  which  it  was  necessary  to  place 
the  patient  was  the  greatest  difficulty  we  had 
to  overcome.  We  finally  brought  into  use  a 
type  of  hospital  cart,  balanced  upon  two 
wheels,  so  that  mere  pressure  u\K>n  the  cart 
at  either  end  would  raise  or  lower  the  head  or 
feet.  This  we  found  most  efficient. 

When  we  first  undertook  this  work  we  fol- 
lowed very  closely  the  technique  of  the  first 
writers  upon  the  subject,  using  oxygen  as  an 
inflating  medium  and  employing  manometers  to 
ascertain  the  intra-abdominal  pressure.  Later 
we  used  air  as  an  injecting  medium  and  now 
we  use  a  very  simple  apparatus.  We  have  dis- 
pensed with  all  manometers  and  measuring  ap- 
paratus and  use  merely  a  lumbar  puncture 
needle,  connected  by  suitable  tubing  and  con- 
nectors to  the  pump  of  a  Potain  aspirator  with 
a  Murphy  drip  interposed  as  a  trap,  the  small 
vent  hole  of  which  has  been  plugged.  The 
entire  apparatus  except  the  pump  is  sterilized. 
The  air  is  not  sterilized  in  any  wav.  We  have 
found  that  air  takes  considerably  longer  to 
absorb,  six  to  seven  days,  than  oxygen,  three 
to  four,  but  it  surely  causes  less  pain;  and 


since  we  practice  deflation  on  nearly  all  of  our 
patients  after  examination,  we  count  the  use 
of  air  a  distinct  advantage.  We  have  no  diffi- 
culty in  determining  when  the  needle  is  in  the 
abdominal  cavity  by  simply  listening  with  a 
stethoscope  on  the  opposite  side  of  the  abdo- 
men for  the  characteristic  sound  of  the  pump. 

The  routine  procedure  which  we  have 
adopted  is  to  wheel  the  patient  before  a  verti- 
cal fluoroscope  while  lying  on  his  back. 

The  needle  is  inserted,  and  the  patient  in- 
flated under  the  fluoroscope.  When  sufficient 
inflation  is  obtained,  the  needle  is  withdrawn. 
He  is  then  rolled  over  into  the  lateral  position 
and  examined  on  each  side.  After  this  he  is 
put  in  the  so-called  retroperitoneal  position, 
which  I  will  describe  later,  to  determine  if  any 
retroperitoneal  masses  are  present.  He  is  then 
examined  in  both  the  dorsal  and  ventral  po- 
sitions on  the  horizontal  fluoroscope. 

One  case,  which  proved  to  be  a  retroperi- 
toneal mass,  illustrated  so  well  the  position  I 
am  about  to  show  vou  for  the  detection  of 
these  masses,  that  we  very  soon  conceived  the 
idea  of  using  it  in  many  other  cases. 

The  patient  presented  him^^elf  with  a  mass 
in  the  right  lower  quadrant,  very  hard  and 
well  defined,  and  of  questionable  origin.  It 
caused  quite  a  controversy  among  the  sur- 
geons and  the  genito-urinary  man,  as  a  result 
of  which  we  made  pneumoperitoneum  exami- 
nation and  fortunately  for  us,  it  showed  the 
outline  of  the  mass  very  clearly,  and  that  it 
was  in  no  way  connected  with  the  kidney.  In 
an  effort  to  determine  whether  the  mass  was 
retroi)eritoneal,  we  injected  the  ureter  and 
kidney  pelvis.  We  noted  the  smooth  outline  of 
the  ureter,  and  then  by  pressure  on  the  mass 
with  a  cone,  directing  the  pressure  upward, 
and  inward,  were  able  to  demonstrate  a  kink 
in  the  ureter.  This  seemed  to  indicate  that  the 
ureter  ran  over  the  mass,  and  that  the  mass 
therefore  was  retroperitoneal.  We  noted,  also, 
the  carious  appearance  of  the  third  and  fourth 
lumbar  vertebrae,  and  suspected  a  tuberculous 
abscess.  He  was  then  put  in  this  position — 
chest  and  thighs  supported  by  two  blocks— 
with  his  abdomen  hanging  loosely  between ;  ex- 
ix)sing  from  side  to  side,  we  obtained  a  view 
of  the  retroperitoneal  and  prevertebral  space. 
The  mass  was  retroperitoneal,  and  proved  to 
be  a  psoas  abscess.  You  will  note  that  the  pre- 
vertebral space,  which  is  usually  clear,  is  en- 
croached upon  in  this  way.  This  case  demon- 
strated 30  well  the  advantage  of  this  position 
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in  demonstrating  retroperitoneal  involvement 
that  we  began  to  utilize  it  for  this  purpose  in 
other  cases. 

This  is  a  diagram  merely  to  show  the  ar- 
rangement of  the  abdominal  organs  in  this 
position;  the  abdominal  wall  sagging  between 
two  blocks  permits  the  intestines  and  all  or- 
gans with  mesenteric  attachment  to  fall  for- 
ward, showing  clearly  the  retroperitoneal 
structures  and  clear  prevertebral  space.  If 
there  is  a  retroperitoneal  mass,  this  mass  en- 
croaches upon  this  clear  prevertebral  space. 

The  first  case  is  a  mass  which  was  not  at- 
tached to  the  anterior  abdominal  wall.  In  this 
case,  we  rolled  the  patient  on  the  side  and 
showed  that  the  spleen  was  high  up  under  the 
diaphragm  and  entirely  independent  of  the 
mass.  To  determine  whether  the  mass  was  con- 
nected with  the  kidney,  we  injected  the  ureter 
wth  thorium,  and  found  an  irregular  mass  in 
the  midst  of  this  area.  The  colon  was  injected 
to  see  if  it  was  the  origin  of  the  mass,  but  it 
did  not  seem  to  have  any  connection  with  it. 
Examination  in  the  retroperitoneal  position, 
however,  disclosed  very  clearly  that  the  mass 
was  retroperitoneal,  and  was  closely  associated 
with  the  left  kidney.  We  have  used  this  posi- 
tion successfully  in  determining  the  presence 
and  origin  of  a  sarcoma  of  the  kidney;  a 
retroperitoneal  carcinoma  secondary  to  car- 
cinoma of  the  prostate,  and  ck)sely  associated 
with  the  kidney;  a  perinephrftic  abscess;  a 
psoas  abscess ;  an  abscess  arising  in  the  sem- 
inal vesicle  and  a  retroperitoneal  carcinoma 
secondarv  to  a  carcinoma  of  the  bladf^er. 

I  feel  that  with  more  extensive  use  this 
position  will  prove  of  great  diagnostic  value 
in  determining  the  retroperitoneal  character  of 
masses. 

Dr.  Carlos  Heuser,  Buenos  Ayres.  With 
the  dental  anaesthetic  apparatus  of  Clark,  in- 
tended for  oxygen  gas  and  ether,  I  use  a 
mixture  in  the  proportion  of  35%  gas  to 
15%  sulphuric  ether  by  drops  which  are 
mixed  with  the  gas  and  55%  oxygen,  giving 
1500  to  3000  c.c.  of  this  mixture  with  my 
special  needle.  The  advantages  are  as  follows : 

1.  The  patient  can  be  examined  standing. 
Deep  breathing  does  not  hurt  him.. 

2.  The  mixture  is  absorbed  rapidly. 

3.  The  patient  is  not  left  with  any  pains. 

4.  The  xiuethod  can  be  used  in  the  consult- 
ing room. 


5.  There  have  been  observed  no  abnormal 
symptoms. 

6.  With  the  manometer  attached  to  the  in- 
stnmient,  it  is  possible  to  measure  the  quan- 
tity of  gas  injected,  to  know  the  pressure,  and 
whether  or  not  the  gas  mixture  has  penetrated 
into  the  abdominal  cavity. 

The  needle  is  of  platinum  with  a  special 
mandrin  and  an  escape  key  similar  to  the  or- 
dinary trocars.  The  purpose  of  the  mandrin  is 
to  prevent  the  needle  from  bending  when  the 
puncture  is  made.  The  cannula  with  the  es- 
cape key  gives  escape  to  the  air  after  the 
roentgenogram  has  been  finished.  I  leave  the 
cannula  in  the  abdomen  during  the  making  of 
the  plates.  I  consider  this  method  a  great  ad- 
Vantage  and  a  great  relief  for  the  patient. 

Dr.  W.  C.  Alvarez.  Generally  we  put  in 
gas  with  the  patient  on  his  back.  It  seems  to 
me  that  this  gas  might  be  trapped  on  one  side 
or  the  other,  depending:  on  whether  he  rolls 
over  to  the  right  or  to  the  left.  Much  depends, 
also,  on  whether  the  body  is  quite  even  on  the 
table. 

I  think  this  type  of  case  which  Dr.  Sante 
has  just  described  is  the  type  in  which  you 
must  use  oxygen  or  air  or  something  elsie  that 
will  stay.  It  is  well  not  'to  use  too  much ;  one 
to  two  litres  I  find  is  generally  sufficient.  Don't 
do  this  work  for  idle  curiosity,  and  don't  do  it 
if  there  are  any  signs  of  inflammation. 

Dr.  a,  F.  Tyler.  I  would  like  to  ask  Dr. 
Alvarez  if  he  has  had  any  trouble  in  introduc- 
ing carbon  dioxide  with  the  patient  going  into 
shock. 

Dr.  Alvarez.  I  have  had  nothing  like  that.* 
Most  of  the  patients  have  had  very  little 
trouble.  Don't  let  them  sit  up  or  stand  up  until 
they  have  had  the  gas  in  them  for  some  time. 

Dr.  William  H.  Stewart.  Dr.  Rubin's 
work  on  testing  the  patency  of  the  fallopian 
tubes  by  means  of  injecting  oxygen  into  the 
uterine  cavity  is  entirely  foreign  to  pneumo- 
peritoneal  ^r-ray  diagnosis,  so  much  so  that  the 
speaker  does  not  feel  competent  to  discuss  the 
communication  although  he  can  readily  ap- 
preciate the  value  of  such  a  procedure. 

^Note :  Since  this  meeting  I  have  seen  one  case  with 
most  alarming  cyanosis  and  stoppage  of  the  heart, 
showing  again  that  this  technique  should  not  be  used 
thoughtlessly  or  needlessly. 
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Dr.  Van  Zwaluwenberg's  presentation  has 
been  most  enlightening,  particularly  so  as  the 
practical  value  of  pneumoperitoneum  in  pelvic 
cases  has  long  been  a  question  in  the  speaker's 
mind.  Many  gynecologists  will  not  accept  the 
method  as  a  routine  procedure,  saying  that 
they  are  able,  except  in  some  very  obscure 
cases,  to  make  their  diagnosis  without  pneu- 
moperitoneum. There  is  every  indication,  how- 
ever, that  the  method  will  be  so  simplified  that 
it  can  be  used  in  all  cases  where  a  diagnosis 
cannot  be  made  by  the  ordinary  methods. 

Dr.  Sante's  remarks  with  reference  to  the 
question  of  gas  collecting  on  one  side  of  the 
peritoneal  cavity,  is  debatable.  Personally  the 
speaker  believes  it  is  purely  a  coincidence,  for 
unless  the  abdominal  cavity  is  inflated  to  a 
considerable  extent  the  gas  is  apt  to  collect 
in  any  one  place.  One  of  the  difficulties  to 
contend  with  in  this  work  is  to  obtain  a  uni- 
form distribution  of  the  gas.  Intestines  which 
are  distended  with  gas  or  feces  will  prevent 
this  uniform  distribution,  and  frequently  form 


pockets  in  the  peritoneal  cavities  where  the 
inflated  gas  will  accumulate. 
.  Dr.  Alvarez'  communication  is  most  im- 
portant and  great  credit  should  be  given  to 
him  for  the  suggestion  of  the  use  of  carbon 
dioxide  instead  of  oxygen.  The  inflation  tech- 
nique which  we  are  employing  at  the  present 
time  is  somewhat  similar  to  that  reported  last 
year.  If  a  complete  fluoroscopic  as  well  as 
roentgenological  examination  is  required,  oxy- 
gen is  the  gas  of  selection.  Should  the  investi- 
gations be  of  a  single  organ,  such  as  the  gall- 
bladder, carbon  dioxide  is  used.  This  gas  is 
absorbed  very  rapidly,  usually  disappearing 
in  about  half  an  hour.  A  mixture  of  2  parts 
of  carbon  dioxide  to  i  of  oxygen  is  very  satis- 
factory where  the  investigations  will  consume 
about  an  hour. 

[The  speaker  showed  lantern  slides  of  a 
series  of  cases  in  which  pneimioperitoneum 
had  proved  of  great  value  in  securing  a 
diagnosis.] 


THE  COLLATERAL  TREATMENT  OF  MALIGNANT 
PATIENTS  UNDERGOING    RADIOTHERAPY* 

By  E.  H.  skinner,  M.D. 

KANSAS   CITY,   MISSOURI 


P  ROBLEMS  are  constantly  arising  in  the 
-'■  management  of  malignant  patients  who 
are  undergoing  radiotherapy.  The  comfort 
of  our  patients  and  their  symptomatic  care 
is  quite  another  thing  from  the  actual  appli- 
cation of  radiant  energy. 

There  are  two  aspects  to  radiotherapy  and 
the  malignant  patient.  The  one  presupposes 
that  the  application  of  the  radiant  energy  is 
the  one  essential.  The  patient  and  his  disease 
are  overlooked  in  an  ambition  to  secure  the 
proper  dosage  and  consequent  shrinkage  of 
the  tumor  mass. 

The  viewpoint  that  I  wish  to  present  may 
be  summed  up  in  the  aphorism :  Beyond  the 
cancer  is  the  cancer  patient. 

If  we  had  a  panacea  for  malignancy  in  ra- 
diant energy  there  might  be  some  excuse  for 
overlooking  the  patient  and  simply  treating 


the  malignancy.  Unfortunately  this  is  not  so. 
Therefore  we  shall  probably  achieve  a  more 
reasonable  success  if  we  observe  ways  and 
means  to  promote  the  comfort  and  symp- 
tomatic relief  of  our  patients.  The  more  one 
is  engaged  in  the  handling  of  this  class  of 
patients,  the  more  does  one  realize  that  our 
therapy  is  far  from  being  a  specific  in  spite 
of  the  remarkable  changes  that  the  tissues 
obtain  from  radiant  energy. 

The  chief  difficulties  with  our  malignant 
cases  are  poor  morale,  deficient  appetite, 
irradiation  sickness,  distressing  local  symp- 
toms and  the  subtle  changes  in  the  blood 
and  internal  secretions.  Upon  the  latter, 
much  may  be  conjectured,  little  is  known; 
but  it  may  not  be  amiss  to  venture  certain 
observations,  relate  certain  animal  experi- 
ments and  their  possible  application  in  ra- 
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diologic  practice.  The  former  group  of  sys- 
temic difficulties  is  met  in  almost  every  case 
of  desperate  malignancy.  The  local  symptoms 
necessarily  vary  with  the  type  of  involve- 
ment. 

The  subject  easily  divides  itself  into  the 
following  headings: 

1.  The  mental  attitude  of  the  patient. 

2.  The  general  state  of  health  of  the  pa- 
tient. 

3.  The  dietetic  care  of  the  patient. 

4.  The  adjuvant  therapy  of  local  and  gen- 
eral symptoms. 

5.  Amelioration  of  symptoms  by  variation 
of  dosage. 

The  Mental  Attitude  of  the  Patient, — Pa- 
tients come  to  the  radiologist  with  great 
hopes  of  relief  and  possible  cure.  Every  ef- 
fort should  be  expended  to  maintain  this  at- 
titude even  to  the  extremity  of  prevarication, 
because  it  is  noticeable  that  the  patient  loses 
rapidly  as  soon  as  he  loses  hope.  This  hope- 
ful attitude  is  an  enormous  factor.  The  phy- 
sician should,  however,  never  fool  himself  or 
the  family.  There  should  be  a  perfect  under- 
standing between  the  radiologist  and  some 
responsible  member  of  the  family. 

On  the  other  hand  if  the  patient  comes  to 
the  radiologist  reluctantly  and  without  hope 
it  behooves  one  to  make  every  effort  to  raise 
the  morale  of  the  patient  by  encouraging  the 
fighting  spirit  and  hopeful  attitude.  This  is 
hardly  fair  in  the  absolutely  hopeless  case. 
The  judgment  and  experience  of  the  radiolo- 
gist is  far  more  important  than  the  potency 
of  his  irradiation  in  this  situation.  Again 
would  I  invoke  the  words  of  Shakespeare: 

...    to  thine  own  self  be  true, 
And  it  must  follow,  as  night  the  day, 
Thou  canst  not  then  be  false  to  any  man. 

Hamlet,  Act  I,  Sc.  3. 

This  buoyancy  of  hope  is  a  greater  factor 
than  tonics  in  maintaining  the  general  condi- 
tion and  the  appetite  of  the  patient.  The 
cheerful  attention  of  the  physician  and  those 
in  contact  with  the  patient  and  the  minimiz- 
ing of  the  symptoms  to  the  patient  are 
worthy  ideas. 

The  General  State  of  Health  of  the  Pa- 


tient.— ^The  general  state  of  health  of  the  pa- 
tient which  necessarily  includes  the  diet 
should  be  constantly  in  mind,  for  in  our  ef- 
forts to  eradicate  malignant  tissue  we  may 
be  taking  advantage  of  the  reparative  powers 
of  the  patient  or  developing  gastric  symp- 
toms which  will  negative  our  local  results. 
Every  radiologist  must  be  cognizant  of  the 
violent  gastric  symptoms  which  are  coinci- 
dent with  radiant  therapy,  especially  of  the 
abdomen.  There  are  reliable  reports  of 
metastases  supposedly  caused  by  vigorous 
treatment  of  the  apparently  localized  malig- 
nancy. There  is  ample  evidence  from  animal 
experimentation  that  radiation  has  the  ca- 
pacity of  destroying  the  very  cell  factors  in 
the  blood  which  are  at  the  same  time  the 
most  potent  agency  in  the  actual  destruction 
of  the  malignant  cell.  We  refer  to  the  l)an- 
phocytes  of  the  blood.  While  heavy  dosage 
will  destroy  the  lymphoc)rtes,  small  repeated 
doses  will  stimulate  their  development.  The 
thought  therefore  arises — is  it  always  best 
to  attempt  to  overwhelm  a  malignancy  with 
deep  penetrating  dosage,  or  should  an  at- 
tempt be  made  to  fortify  the  patient  by 
stimulating  his  cellular  resistance  to  malig- 
nancy? Furthermore,  may  we  not  be  hasten- 
ing or  actually  producing  metastasis  by  vig- 
orous primary  radiation?  The  idea  of  im- 
munizing the  patient  by  gradually  increasing 
dosage  may  be  worth  consideration. 

In  spite  of  the  dissensions  of  opinion  re- 
garding the  so-called  acidity  or  alkalinity  of 
cancer  patients,  it  is  our  humble  experience 
that  it  is  more  comfortable  to  the  patient  to 
promote  the  alkalinity  of  the  excretions  and 
at  the  same  time  quiet  the  gastric  symptoms. 
The  milk  of  magnesia  is  a  most  valuable 
remedy,  as  it  tempers  the  stormy  stomach 
and  favors  colonic  regularity.  The  drinking 
of  waters  which  carry  a  high  soda  content  is 
more  agreeable  than  frequent  dosage  with 
soda  bicarbonate.  The  latter  is  valuable  to 
promote  a  rapid  alkalinity  when  the  patient 
is  first  seen  and  for  acute  attacks  of  gastric 
discomfort,  but  the  milk  of  magnesia  and  the 
waters  are  better  for  long  periods  of  time. 

The  Dietetic  Care  of  the  Patient. — ^When 
one  seeks  the  literature  for  information  upon 
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the  dietetics  of  malignancy  one  finds  con- 
tradictory ideas.  For  many  years  the  teach- 
ings of  Bulkley  have  held  us  to  the  idea  that 
alkalinity  should  be  the  goal.  The  experience 
of  radiologists  >vith  deep  irradiation  sickness 
and  the  general  relief  of  symptoms  by  soda 
bicarbonate  seems  to  make  us  disciples  of 
Bulkley.  Now  comes  one  worthy  Joslin  to  the 
opposite  opinion  with  an  interesting  array  of 
argument : 

"There  never  was  in  the  world  two  opin- 
ions alike,  no  more  than  two  hairs  or  two 
grains;  the  universal  quality  is  diversity." 
Montaigne. 

"Inconsistencies  of  opinion,  arising  from 
changes  of  circumstances  are  often  justifi- 
able." Daniel  Webster,  Vol.  v,  p.  187. 

"Thus  times  do  shift — each  thing  his  turn  does 

hold ; 
New  things  succeed,  as  former  things  grow 

old," — Herrick. 

m 

Experience  and  custom  seem  to  demand 
that  the  general  diet  should  tend  toward 
alkalinity.  Milk  and  the  vegetables  and 
cooked  fruits  and  cereals  are  easily  the  basis 
of  the  daily  dietary.  Bulkley  has  outlined 
very  specifically  the  intimate  details  of  rotat- 
ing variations  in  the  daily  meals.  Torbett 
has  furnished  an  alliteration  that  sticks: 
"Prunes,  plums,  peanuts;  Canteloupe,  cab- 
bage, cranberries;  these  are  foods  which 
leave  acid  radicals  in  the  blood."  It  is  well  to 
remember  that  spinach  is  richer  in  iron  than 
any  other  vegetable  and  that  the  baked  po- 
tato eaten  with  the  skin  furnishes  a  great 
deal  of  lime.  Whole-wheat  bread  and  pop- 
corn are  happy  thoughts. 

Dietetic  experiments  upon  rat  tumors, 
quoting  Corson-White,  reveal  that  a  diet  of 
vegetable  protein,  fat,  and  carbohydrates  re- 
tard the  growth  of  tumors,  while  the  general 
condition  of  the  animal  seemed  normal.  On 
the  contrary,  high  cholestral  feedings  seem 
to  increase  tumor  growth.  Hunt  Reid  finds 
that  it  may  be  well  to  consider  diets  that  in- 
fluence the  ductless  glands;  oats  and  potas- 


sium iodide  stimulate  the  thyroid,  while  eggs 
and  milk  inhibit  the  thyroid. 

As  an  element  which  may  be  of  increasing 
interest  we  would  suggest  blood  transfusion 
for  the  patient  who  has  a  decided  alteration 
in  the  blood  picture  due  possibly  to  irradia- 
tion. This  procedure  may  be  considered 
where  there  is  a  low  lymphocyte  count  or  a 
pernicious  anemia.  In  the  former  it  would 
probably  be  wiser  to  withdraw  a  certain 
amount  of  blood  and  then  donate  a  similar 
amount  from  a  properly  typed  doner.  In  the 
latter  case — ^pernicious  anemia — ^a  properly 
t3rped  blood  could  be  given  without  any  with- 
drawal. It  is  probably  best  to  hypothecate 
that  the  low  lymphocyte  coimt  is  due  to  ir- 
radiation and  there  is  no  decrease  in  the  red 
blood  cells,  while  in  the  pernicious  anemia 
the  condition  is  a  sequela  of  the  malignancy. 

The  Adjuvant  Therapy  of  Local  and  Gen- 
eral Symptoms, — ^Therapeutic  suggestions 
may  be  grouped  as  general  or  local. 

General  measures  aVe  Blaud's  pills,  bitter 
tonics,  potassium  iodide,  arsenic  and  strj^ch- 
nia,  arsenical  injections  (salvarsen).  proto- 
nuclein  and  glandular  extracts.  There  is  no 
reason  why  the  patient  should  be  denied  the 
possible  advantages  of  remedial  measures  of 
historical  value  simply  because  they  are  now 
undergoing  a  treatment  by  radiation  and 
hope. 

The  use  of  arsenical  injections  and  gland- 
ular extracts  to  enhance  the  value  of  radia- 
tion is  worth  consideration.  We  would  also 
reiterate  the  values  of  the  milk  of  magnesia 
and  alkaline  waters  as  general  therapeutic 
measures  in  every  case. 

The  local  symptoms  vary.  With  uterine 
malignancies  we  have  the  bladder  and  rectal 
symptoms  (eminent  radiologists  to  the  con- 
trary). With  sigmoid  and  visceral  malig- 
nancy there  are  few  local  symptoms.  Witfi 
mouth  and  throat  cases,  there  are  the  dis- 
tressing symptoms  of  ptyalism,  pain,  and  ul- 
ceration and  bleeding. 

Brief  local  measures  are  suggested  as  fol- 
lows:— Pelvic  malignancy:  Peroxide  cleans- 
ing. Mild  astringent  tampons.  Qiloretonc 
and   icthyol  tamponage.   Acetone  packing. 
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Dakinize  with  extreme  care  for  the  viable 
tissues  for  twenty- four  hours  at  three  days' 
interval. 

Breast  Malignancy:  Potassiimi  perman- 
ganate for  tilcerations.  Salt  pork  poultices. 
Screening  with  parafine  mesh.  Balsam  peru. 
Peroxide  cleansing.  Aristol  dressing. 

Mouth  Malignancy:  Potassiimi  iodide  to 
promote  mucous  membrane  activity  and 
atropine  in  alcoholic  to  physiologic  equili- 
brium for  ptyalism.  Potassium  chlorate  for 
mouth  wash.  Pack  ulcerations  with  soda  bi- 
carbonate. Silver  nitrate  applications. 

Pain:  Start  with  aspirin.  Add  phenace- 
tine.  Turn  to  papine.  Then  codeine.  Terminal 
refuge  is  morphine. 

The  cancer  patient  is  entitled  to  relief 
from  pain,  as  there  is  nothing  to  be  gained  by 
fighting  the  pain  or  bearing  the  pain.  It  is 
bad  enough  to  endure  an  incurable  malig- 


nancy, so  why  add  the  burden  of  pain  and 
discomfort.  Irradiation  surely  reduces  and 
sometimes  eliminates  the  pain  and  it  surely 
affords  an  easy  exitus  for  the  desperate 
malignancies  even  if  it  does  no  more. 

There  is  no  doubt  but  that  irradiation  by 
;r-ray  and  radium  is  the  greatest  boon  that 
the  malignant  patient  has  had  during  all  the 
ages,  and  it  has  surely  come  to  stay  as  a  pos- 
sible cure  in  many  conditions ;  at  least  a  pro- 
longation of  life  is  assured,  and  always  com- 
fort to  the  patient  when  not  a  cure. 
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WASHINGTON  MEETING 

PRELIMINARY    ANNOUNCEMENTS 

Plans  for  the  program  of  the  Annual 
Meeting  of  the  Society  next  fall  are  now  well 
under  way.  Dr.  Rene  Ledoux-Lebard  will 
give  the  Caldwell  Lecture  on  the  subject  of 
"Deep  Roentgen  Therapy."  It  is  planned  to 
give  a  much  larger  place  on  the  program  to 
papers  than  has  hitherto  been  done.  The' plan 
is  to  hold  the  meeting  for  four  days,  giving 
the  entire  first  day  to  papers  on  therapy  and 
to  have  the  papers  on  physics  during  the 
forenoon  of  the  second  day.  This  will  enable 
those  who  are  interested  only  in  therapy  to 
leave  about  the  middle  of  the  second  day, 
while  those  interested  only  in  roentgen  diag- 
nosis would  not  feel  it  necessary  to  attend 
imtil  the  beginning  of  the  second  day.  Those 
interested  in  both  diagnosis  and  therapy 
would  probably  wish  to  be  present  the  entire 
four  days. 

It  is  believed  that  this  plan  will  make  the 
meeting  of  interest  to  a  much  larger  number 
of  men.  It  is  requested  that  those  who  have 
papers  to  present  at  the  meeting  communi- 
cate with  the  President  of  the  Society  at  as 
early  a  date  as  possible. 

A.  C.  Christie. 


28,  29  and  30,  1 92 1.  Headquarters,  meetings 
and  exhibits  will  be  at  the  Hotel  Washington, 
Pennsylvania  Avenue,  opposite  the  Treasur}'. 
Hotel  accommodations  for  members  and 
guests  may  be  arranged  at  the  Washington 
Hotel  and  The  New  Ebbitt.  In  making  res- 
ervations state  that  you  are  attending  the 
meeting  of  The  American  Roentgen  Ray 
Society.  Mr.  A.  Gumpert,  Manager  of  the 
New  Ebbitt,  has  agreed  to  see  that  all  those 
attending  the  Convention  are  taken  care  of. 
Therefore  anybody  not  getting  what  he 
wants  should  communicate  direct  with  him. 
The  hotel  fates  are  as  follows : 
Hotel  Washington,  every  room  having 
private  bath  with  shower,  tub  and  running 
ice  water  (European  plan  only)  : 


Single  rooms 

Double  rooms  (double  bed) 

Double  rooms  (twin  beds) 


Per  day 
$5.00  to  $7.00 
8.00 
1 0.00  to  12,00 


The  New  Ebbitt  (European  plan  only) : 

Per  day 
Single  room  without  bath  $2.50 

Single  room  with  bath  4.00 

Double  room  without  bath,  each  person  $2.50 
Double  room  with  bath,  each  person,       3.50 


The  Twenty-second  Annual  Meeting  of  Also  a  number  of  large  suites,  both  with 
The  American  Roentgen  Ray  Society  and  without  bath,  which  will  comfortablv 
will  be  held  in  Washington,  September  2y,     accommodate  upwards  of  four  persons.  On 
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these  suites  they  would  make  a  rate  of  $3.00 
per  day  each  person,  with  bath,  or  $2.00  per 
day  each  person  without  bath. 

For  information  regarding  the  program, 
those  wishing  to  read  papers  or  to  show 
slides  at  the  meeting  should  communicate 
direct  with  the  President,  Dr.  A.  C.  Christie, 
1 62 1  Connecticut  Avenue,  N.  W.,  Washing- 
ton, D.  C. 

For  information  regarding  commercial  ex- 
hibits and  other  business  matters  connected 
with  the  meeting,  address  the  Business  Man- 
ager, Paul  B.  Hoeber,  67-69  East  sgth 
Street,  New  York  City. 

It  is  hoped  to  arrange  for  special  trains 
and  cars  from  various  sections.  Details  re- 
garding this  will  be  announced  later. 


THE  CALDWELL  LECTURE  FOR  1921 

The  American  Roentgen  Ray  Society 
is  very  fortunate  in  having  secured  Dr.  Rene 
Ledoux-Lebard  of  Paris  to  give  the  Caldwell 
Lecture  at  the  annual  meeting  this  year.  The 
distinguished  standing  of  Dr.  Ledoux-Le- 
bard as  a  roentgenologist  and  his  charming 
personality  make  it  certain  that  the  high 
standard  already  established  for  this  lecture 
will  be  maintained. 


Annual  Meeting  Western  Section 

The  officers  of  the  Western  Section  of  The 
American  Roentgen  Ray  Society  are  mak- 
ing plans  for  their  second  annual  meeting. 
They  have  selected  Portland,  Oregon,  as  the 
place  of  meeting,  and  the  time  has  been  set  for 
May  27th  and  28th.  This  time  will  permit  of  a 
continuous  trip  for  the  western  men  who  de- 
sire also  to  attend  the  A.  M.  A.  meeting  in 
Boston. 

The  Pacific  Coast  Roentgen  Ray  Society 
will  meet  at  the  same  time  and  place,  the  two 
organizations  being  the  guests  of  the  Portland 
Roentgen  Club,  a  very  active  organization  of 
specialists. 

The  Secretary  of  the  Western  Section  would 
welcome  a  visitor  or  two  from  the  East  with 
papers  or  demonstrations,  and  can  assure  them 
of  a  very  enjoyable  meeting.  Address  Dr.  War- 
ner Watkins,  Box  1328,  Phoenix,  Arizona. 


REPORT  OF  MIDWINTER  MEETING 
CENTRAL  SECTION 

The  Second  Annual  Midwinter  Meeting 
of  the  Central  Section  of  The  American 
Roentgen  Ray  Society  was  held  in  St. 
Louis,  at  the  Hotel  Statler,  on  February  21 
and  22,  with  about  eighty-five  in  attendance. 
The  program  for  the  two  days  is  as  follows : 

Monday  Morning,  February  21,  ip2i 

9:30  Opening  with  a  Business  Meeting. 

Appointment  of  Nominating  Commit- 
tee. 

Dr.  J.  M.  Martin,  Dallas,  Tex.  X-ray 
Treatment  of  Acne  Vulgaris. 

Dr.  D.  Y.  Keith,  Louisville,  Ky. 
Sarcoma  Therapy, 

Dr.  Charles  C.  Grandy,  Fort 
Wayne,  Ind.  Fracture  of  the 
Pelvis. 

Dr.  L.  T.  LeWald,  New  York  City. 
Report  of  a  Case  of  Hernia  of  the 
Diaphragm  on  the  Right  Side 
(Confirmed  by  operation). 

Dr.  D.  C.  Upson,  Battle  Creek,  Mich. 
Situs  Inversus. 

Dr.  H.  J.  Ullmann,  Chicago,  111.  The 
Use    of    the    Sphere    Gap    for 
Measuring  Voltage  in  Roentgeno- 
therapy. 
1:00  Lunch. 
2:00  Election. 

By  Invitation: 

Dr.  George  Dock,  Professor  Internal 
Medicine,  Washington  University 
Medical  School.  X-Ray  from  the 
Vietv point  of  an  Internist. 

Dr.  J.  M.  Cork.  The  X-Ray  Spectrum 
and  its  Relations. 

Mr.  Frank  Rieber,  San  Francisco, 
Cal.  The  Importance  of  Accurate 
Standardization  of  Tube  Poten- 
tial in  Therapy. 

Dr.  Charles  Hugh  Neilson,  Profes- 
sor Internal  Medicine,  St.  Louis 
Medical  School.  The  Internist's 
VicTvpoint  of  the  Roentgenolo- 
gist. 
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Dr.  p.  M.  Hickey,  Detroit,  Mich. 
Roentgen  Diagnosis  of  the  Pan- 
creatic Cysts. 

Dr.  a.  W.  Crane,  Kalamazoo,  Mich. 
Reconsideration  of  the  Barium 
Meal, 

Dr.  E.  H.  Skinner,  Kansas  City,  Mo. 
Congenital  Atresia  of  the  Esopha- 
gus, 

Executive  Session  for  the  Election  of 
Officers. 

Monday  Evening,  February  21,  1^21 

7:00  Banquet. 

Lantern  Slide  Exhibit. 

Tuesday  Morning,  February  22,  192 1 

9:30  Clinical  Visit   to  Washington  Uni- 
versity Medical  School  and  Barnes 

Hospital. 
Tentative  program  had  been  arranged 
as  follows: 

(a)  Dr.  E.  L.  Opie,  Professor  of 
Pathology,  Washington  Univer- 
sity Medical  School.  Tuberculosis 
(Demonstrations  of  specimens, 
lantern  slides,  etc.). 

(b)  Dr.  R.  Walter  Mills,  Dr. 
Sherwood  Moore.  Demonstra- 
tions in  the  X-Ray  Department, 

12:00  Central  Dry   Plate  Company  Visit. 

Buffet  Luncheon  (Courtesy  Central 
Dry  Plate  Company). 

Practical  Demonstration  of  the  Var- 
ious Stages  in  Dry  Plate  Manu- 
facture. 

Visits  to  Local  Laboratories. 

The  morning  and  afternoon  sessions  of  the 
first  day  were  occupied  with  reading  and  dis- 
cussing the  very  interesting  and  scientific 
papers  by  the  members  and  invited  guests. 
These  papers  ranged  in  subjects  over  the 
viewpoints  of  the  physicist,  internist,  diag- 
nostician, and  therapist. 

Dr.  Dock  and  Dr.  Neilson,  Professors  of 
Internal  Medicine  in  the  Washington  Uni- 
versity Medical  School  and  in  the  St.  Louis 
University  Medical  School,  respectively, 
brought  out  an  important  point  which  could 


be  taken  as  a  criticism  in  part  of  the  roent- 
genologist and  in  part  of  the  consultant:  viz., 
that  while  there  are  many  cases  in  which 
diagnoses  can  be  given  on  one  examination, 
there  are  still  a  large  number  that  should 
have  repeated  examinations  before  the  posi- 
tive findings  are  rendered.  They  cited  as  in- 
stances, cases  sent  long  distances  because  of 
chest  findings,  .and  major  operations  under- 
taken because  of  abdominal  findings. 

The  banquet  was  well  attended,  and  the 
pleasing  music  provided  by  the  St  Louis 
Committee  was  enjoyed  by  all.  The  toast- 
master,  Dr.  Skinner,  won  the  hearts  and  ap- 
plause of  all  when  he  announced  that  owing 
to  the  lateness  of  the  hour  and  the  previous 
entertainment,  speeches  would  be  dispensed 
with. 

The  lantern  slide  exhibit,  following  the 
banquet,  lived  up  to  its  usual  reputation,  and 
was  the  most  fascinating  part  of  the  meeting. 
Dr.  R.  Walter  Mills  presented  a  series  of 
interesting  stomach  slides  with  tables  show- 
ing his  classification  of  the  different  types  of 
the  human  form,  each  type  having  its  char- 
acteristic stomach  picture.  Many  other  mem- 
bers exhibited  a  variety  of  slides,  and  much 
good-natured  rivalry  was  brought  out  in  try- 
ing to  show  some  condition  or  anomaly  not 
previously  seen  by  one  of  our  visitors. 

The  midnight  sessions  were  held  as  usual 
in  the  various  rooms. 

On  the  morning  of  the  second  day  the 
members  were  driven  to  the  wonderful 
University  Medical  School  and  Barnes  Hos- 
pital, where  Dr.  Opie,  Professor  of  Path- 
ology, lectured  on  tuberculosis,  using  lantern 
slides  for  demonstration. 

A  splendid  buffet  luncheon  was  served  to 
the  Society  at  the  Central  Dry  Plate  Com- 
pany, after  which  the  plant  was  inspected 
and  the  methods  of  plate-making  were  seen." 
It  was  necessary  to  traverse  the  dimly  lighted 
parts  of  the  factory  in  chain-gang  fashion,  as 
the  ordinary  dark-room  is  lighter  and  more 
easily  negotiated. 

A  vote  of  thanks  was  given  to  the  St. 
Louis  Committee  for  their  splendid  arrange- 
ments and  entertainment. 

Dr.  J.   G.  Van  Zwaluvirenberg  presided. 
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Dr.  A.  F.  Tyler,  the  Secretary,  was  unable 
to  be  present ;  Dr.  William  M.  Doughty  was 
appointed  Temporary  Secretary. 

The  Local  Committee  consisted  of  Dr. 
Edwin  C.  Ernst,  Chairman,  and  Drs.  E.  H. 
Kesslfer,  Fred  B.  Hail,  M.  B.  Titterington, 
and  L.  R.  Sante. 

The  following  officers  were  elected  for  the 
next  year: 

President 
Dr.  William  M.  Doughty,  Cincinnati,  Ohio 

First  Vice-President 
Dr.  D.  Y.  Keith,  Louisville,  Kentucky 

Second  Vice-President 
Dr.  E.  S.  Blaine,  Chicago,  Illinois 

Secretary-Treasurer 
Dr.  A.  F.  Tyler,  Omaha,  Nebraska 

The  next  meeting  will  be  held  in  Chicago, 
the  date  to  be  decided  later. 


ADDENDUM 


Dr.  Alfred  S.  Doyle  makes  the  following 
addition  to  his  article  on  page  73  of  the 
February  issue: 

In  the  American  Atlas  of  Stereoroentgen- 
ology.  Vol.  II,  Dr.  H.  M.  Imboden  of  New 
York  reports  a  case  injured  in  October, 
1916,  which  was  operated  upon  October 
nth,  for  depressed  fracture.  Roentgen  ex- 
amination made  November  8th  shows  an 
area  of  diminished  density  in  the  upper  por- 
tion of  the  cranium  which  he  believed  at  that 
time  was  air  in  the  cranial  cavity.  On  De- 
cember 7th  of  the  same  year  another  roent- 
gen examination  was  made  and  shows  the  air 
completely  displaced  by  brain  tissue;  this 
patient  is  reported  as  having  made  a  com- 
plete recovery  without  operation  for  the  air. 


DOSAGE  MEASUREMENT 

A    Criticism 

By  J.  S.  SHEARER 

CORNELL  UNI\'ERSITY,  ITHACA,   N.  Y. 

Some  years  ago  the  writer  of  this  article 
published  a  paper  on  the  photographic  effect 
of  jr-rays  when  variations  of  current  and 


voltage  were  made  and  no  filtering  material 
except  the  walls  of  the  tube  and  the  usual 
paper  envelopes  were  between  the  target  and 
the  sensitive  emulsion.  The  results  showed 
that  for  a  given  wave  form  the  time  required 
to  secure  identical  blackening  of  spots  on  the 
same  plate  could  be  quite  accurately  com- 
puted by  assuming  that: 

1 .  The  time  was  inversely  proportional  to 
the  current  when  voltage  and  distance  were 
unchanged. 

2.  The  time  was  inversely  proportional  to 
the  square  of  the  effective  voltage  when  cur- 
rent and  distance  remained  fixed. 

3.  The  time  was  directly  proportional  to 
the  square  of  the  target  plate  distance  for 
current  and  voltage  unchanged. 

Thus  for  unfiltered  rays  the  photographic 
effect  was  indicated  by  the  relation 
current  X  (voltage)*  X  time 

(Target  —  plate  distance)* 
Also  the  reasonably  accurate  reproduction  of 
results  with  different  machines,  as  indicated 
by  photographic  action  when  reasonable  care 
was  taken,  suggested  the  use  of  these  meas- 
urements in  the  place  of  Kienbock  strips  or 
pastilles.  This  was  advocated  because  obser- 
vation of  the  work  of  many  students  showed 
there  was  better  agreement  in  results  than 
when  the  prevailing  methods  were  employed. 
Measurements  by  ionization  methods  have 
indicated  the  above  formulation  to  be  sub- 
stantially correct  within  the  range  of  volt- 
ages in  common  use  and  where  wave  forms 
do  not  vary  too  much.  Also,  since  in  this 
same  range  "spark  gaps"  are  nearly  propor- 
tional to  voltages,  gap  measurements  may  be 
substituted  for  voltage.  The  use  of  this 
method  has  become  fairly  general  in  this 
country,  and  we  now  see  statements  of  cur- 
rent, gap,  filter,  distance  and  time  as  a  rule 
instead  of  so  many  H  or  X  units. 

The  general  principles  of  physical  meas- 
urements are  sometimes  rather  complex  and 
are  often  not  well  understood.  This  is  always 
true  when  methods  are  developed  and  units 
adopted  before  facts  can  be  fully  investi- 
gated, also  methods  are  frequently  applied 
in  ranges  outside  their  proper  limitations. 
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As  an  example,  assume  that  we  wish  to 
use  a  photographic  method  to  measure  light. 
Let  portions  of  a  plate  receive  exposures  for 
1, 2,  3, 4,  etc.,  units  of  time  to  radiation  from 
a  constant  source.  No  one  would  question 
that  here  exposures  would  be  in  proportion 
to  the  times.  If  we  lay  off  along  a  horizontal 
axis  a  series  of  equal  steps  as  o-i,  1-2,  2-5, 
etc.  (Fig.  i),  we  may  erect  perpendiculars 


Fio.  I.  Vertical  Lines  Show  Densities  Cobbe- 
SPONDINC  TO  ExposuBEs  Shown  at  Base.  Thus  A4 
is  1.9  in  length,  Bs  is  3  units,  or  4  arbitrary  ex- 
posure units  gave  I.Q  units  of  density. 

at  these  points  whose  lengths  correspond  to 
the  measured  density  of  the  negative  where 
these  exposures  acted.  Suppose  one  made 
measurements  between  A  and  D,  and  ob- 
served that  here  density  increased  very  nearly 
in  proportion  to  exposure.  A  unit  for  expo- 
sures might  be  chosen  as  U,  and  we  say  that 
A  received  4  units,  B,  5  units,  C,  6  units.  Any 
other  area  having  a  density  equal  to  that  at 
A  would  also  be  said  to  have  received  4  ra- 
diation units.  If  now  we  attempt  to  use  the 
density  of  the  negative  as  a  measure  of  ex- 
posure below  A,  or  above  D,  we  have  trouble, 
since  a  small  exposure  may  cause  no  meas- 
urable density.  Neither  can  we  infer  from  the 
density  K  what  exposure  the  corresponding 
spot  received.  For  had  the  relation  between 
exposure  and  the  density  produced  not 
changed,  then  this  particular  density  would 
have  been  attained  hy  a  shorter  exposure. 
Thus  no  determination  of  exposures  below 
or  above  certain  limits  are  possible:  below 


there  is  little  or  no  density,  while  above  the 
density  changes  but  slightly  even  with  great 
increase  in  exposure. 

The  same  applies  to  a  pastille,  too  little 
exposure  will  not  cause  a  perceptible  color 
change,  and  after  a  certain  yellow  brown  tint 
is  reached  no  further  change  in  tint  is  ob- 
served. Also  if  an  exposure  exceeding  certain 
limits  is  made  there  is  no  way  of  determining 
how  much  excess  radiation  has  been  received. 
Pastilles  were  introduced  when  induction 
coils  and  gas  tubes  were  in  general  use  and 
there  were  wide  differences  in  outfits.  The 
fact  that  their  maximum  change  in  tint  was 
so  nearly  attained  by  exposure  to  a  quantity 
of  radiation  that  could  safely  be  delivered  to 
the  skin  made  them  exceedingly  valuable  for 
skin  therapy  at  that  time.  But  in  the  use  of 
fractional  doses,  heavy  filtered  doses,  and 
when  we  consider  the  difficulties  of  keeping 
and  reading  pastilles  we  recognize  the  need 
of  some  other  measure. 

We  sometimes  say  that  one  quantity  "runs 
parallel"  with  another,  meaning  they  increase 
or  decrease  together  in  a  fixed  ratio.  Thus  on 
the  straight  line  portion  of  Figure  i.  expo- 
sure and  density  "run  parallel"  over  a  con- 
siderable range,  but  not  over  all  ranges.  The 
biological  action  of  many,  perhaps  of  all 
stimuli,  varies  with  the  dose  according  to  a 
law  similar  to  that  "of  decreasing  returns" 
in  economics,  or  by  an  approximately  logar- 
ithmic or  exponential  law.  Thus  Figure  2 


Fic.  2.  A  Common  Relation  Ohsebveb  betwhs 
Caxjse  and  Effect.  The  second  unit  of  cause  pve 
I'/i  effect  units.  The  ?ih  only  .3  of  a  unit. 
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shows  such  a  curve.  To  assert  that  each  unit 
of  the  acting  agent  produces  the  same  effect 
would  be  absurd,  as  successively  applied 
units  of  causation  give  entirely  different  ad- 
ditions to  the  effect.  And  yet  that  is  just  what 
is  so  often  done  in  the  use  of  "pastilles," 
Kienbock's,  etc.,  in  therapy. 

The  therapist  need  not  be  concerned  with 
such  units  at  all  What  he  needs  to  know  is 
how  to  operate  his  tube  to  secure  the  most 
favorable  curative  result  with  the  least  risk ; 
viz.,  what  current,  voltage  distance,  filter, 
time,  areas  of  entry,  and  inter\'als  between 
treatments  are  most  likely  to  secure  a  good 
therapeutic  effect  with  a  minimum  risk  of 
skin  lesion.  Also  under  what  conditions  may 
this  dose  be  exceeded  and  by  how  much, 
when  the  net  result  may  be  favorable  to  the 
patient,  even  though  temporary  injury  to  the 
skin  ensues. 

Such  a  specification  of  dosage  may  seem 
not  to  involve  any  consideration  of  the  laws 
of  physics.  But  this  is  not  the  case  and  es- 
pecially so  when  one  considers  questions  of 
deep  therapy,  of  filters,  of  proposed  varia- 
tions in  apparatus  and  countless  other  phases 
of  the  development  of  therapy  in  which  we 
are  bound  to  be  guided  by  our  concepts  of 
physics.  The  well  established  laws  of  radia- 
tion need  no  defence,  neither  do  their  careful 
consideration  in  the  matters  at  hand  require 
any  apology. 

It  seems  to  the'  writer  quite  unfortunate 
at  this  time,  when  we  are  shortly  to  be  able 
to  clear  up  many  of  the  disputed  points  in 
therapy,  to  have  several  articles  in  this  and 
other  journals  giving  quite  erroneous  inter- 
pretations of  observations.  The  first  article 
by  Remer  and  Witherbee  in  June,  191 7, 
questioned  the  voltage  law  as  measured  by 
pastilles.  There  was  no  reason  to  assume  that 
photographic  densities  and  color  changes 
would  run  parallel  to  each  other  or  either  of 
•them  to  skin  effects  over  any  considerable 
range.  And  no  claim  had  been  made  that  such 
was  the  case. 

In  this  same  article  the  inverse  sqtlare  law 
was  questioned  when  filters  were  used.  While 
the  writer  dislikes  to  appear  controversial, 


references  to  his  work  have  been  made  in 
several  of  these  articles,  and  he  has  recently 
received  letters  from  many  sources  asking 
if  the  published  results  are  in  accord  with 
his  experiments.  This  seems  to  make  a  public 
answer  unavoidable,  especially  as  the  writers 
of  some  of  these  letters  say  they  had  unfor- 
tunate results  when  believing  they  followed 
Witherbee  and  Remer's  formulation. 

As  in  many  other  cases  many  of  the  ob- 
sensations  of  these  authors  are  of  value 
even  though  their  explanations  may  be 
wrong,  but  explanations  based  on  incorrect 
ideas  almost  invariably  lead,  sooner  or  later, 
to  absurd  or  dangerous  procedures.  In  some 
cases  they  result  in  the  development  of  im- 
proper or  useless  appliances,  in  others  in  se- 
rious injury  to  patients,  and  they  always 
tend  to  bring  the  work  into  disrepute. 

When  writers  challenge  the  validity  of 
well  established  physical  laws  they  must  ex- 
pect a  critical  scrutiny  of  their  contentions. 
So  in  the  present  case  we  may  consider  va- 
rious statements  of  these  authors  as  to  their 
concordance  and  probability.  In  all  of  With- 
erbee and  Remer's  work  £ull  reliance  is 
placed  on  their  pastille  readings  or  on  color 
changes  on  the  skin.  As  regards  the  latter 
one  might  secure  a  fairly  pronounced  ery- 
thema that  would  hardly  be  deepened  in  color 
by  a  considerable  increase  of  exposure. 
There  may  also  be  quite  a  difference  in  bio- 
logical effects  at  greater  depths  for  the  same 
apparent  erythema.  As  regards  the  compari- 
son of  erythemas  and  coloration  of  the  skin 
it  would  be  well  to  remember  that  precon- 
ceived notions  may  unconsciously  greatly  in- 
fluence readings  in  color  matching.  It  is  cer- 
tainly questionable  whether  an  ordinary 
photograph  of  the  patient's  skin  is  a  reliable 
indication  of  the  effect  of  radiation. 

Taking  now  the  article  by  these  authors  in 
the  A^.  y.  Medical  Journal,  June  26,  1920. 
We  may  note  reference  to  the  work  of  191 7, 
where  it  was  first  asserted  that  the  inverse 
square  law  was  in  error  for  filtered  rays.  All 
factors  except  distance  remaining  the  same 
it  is  stated  that  at  half  distance  one  gets  only 
twice  instead  of  four  times  the  dose.  Or  if 
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one  gets,  say,  4  units  at  10  inches  one  would 
get  2  at  20  inches  instead  of  only  i . 

Such  a  result  is  contradictory  to  all  physi- 
cal experience  with  radiant  sources  as  small 
as  we  have  in  the  x-isy  tube  where  the  vari- 
ation of  distance  from  various  points  of  the 
source  to  an  external  point  is  too  slight  to 
consider.  The  claim  is  also  self-contradictory 
since  any  given  filter  absorbs  a  definite  frac- 
tion of  the  radiation  it  receives  quite  inde- 
pendent .of  the  intensity.  Placed  close  to  the 
source  more  is  received  and  more  absorbed, 
further  away  less  is  received  and  correspond- 
ingly less  is  absorbed,  but  always  the  same 
fraction  of  that  received. 

Now  the  authors  admit  the  inverse  square 
law  is  all  right  for  unfiltered  rays. 

Suppose  a  filter,  F,  (Fig.  3),  is  placed  at 
5  inches  from  T  and  the  radiation  is  received 
on  an  areas  S  just  beyond  F.  Let  F  receive  8 
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Vv:  3.  F  just  in  front  of  S  receives 


1,  it  filters 
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far  away,  Remer 
units.  Transfer  F  !■ 
tered  the  intensity  ; 
only  2  units  and  ii 


mils.  This  gives 
area  S'  equal  lo  S  but  twice  as 
ind  Witherbee  say  it  gives  2 
I  F',  they  adroit  that  if  not  fil- 
t  F'  (no  filter  at  F)  would  be 
retnoves  50%  and  we  get  only 


physical  law  is  not  obeyed  it  would  make  a 
great  difference  where  we  placed  the  filter, 
while  in  fact  it  makes  no  difference. 

It  is  interesting  to  observe  that  their  claim 
as  to  the  effect  of  distance  is  exactly  com- 
parable to  their  observation  on  change  of 
voltage,  i.e.,  if  the  V*  law  is  true  we  would 
have  four  times  as  much  rediation  for  a 
doubled  voltage.  They  say  only  twice  as 
much.  Halving  the  distance  gives  four  times 
as  much  radiation  on  the  same  area,  but  these 
authors  say  they  read  only  twice  as  much. 
Does  it  not  seem  strange  they  should  get  this 
exact  discrepancy  in  two  different  cases  and, 
granting  as  good  readings  as  possible,  would 
not  one  be  justified  in  doubting  the  method? 
Next  in  this  article  we  read  that  dosage  is 
not  in  proportion  to  time.  Using  3  mm.  of  al. 
and  all  remaining  conditions  the  same: 

2  min.  gives  i  H 

2X2  min.  gives  1  Yt  H 

3X2  min.  gives  2  H 
Summarizing,  if  at  a  voltage  V,  distance  D, 
and  time  T,  we  get  a  dose  H : 

Physical  laws     Witherbee  & 
predict:      Remer  assert: 
At     J^D  4H  2H 

At       2V  4H  2H 

At      3T  .3H  2H 


arbitrary  units  of  radiation  per  sq.  cm.  and 
be  of  such  a  thickness  as  to  absorb  50  per 
cent  of  this  amount,  then  a  sq.  cm.  perpen- 
dicular to  the  rays  just  beyond  F  would  re- 
ceive 4  units.  According  to  Witherbee  and 
Remer  a  sq.  cm.  of  surface  S,  at  10  inches 
would  receive  two  units  instead  of  only  one 
as  predicted  by  the  inverse  square  law.  Now 
move  the  filter  twice  as  far  away  to  F;  at 
10  inches  it  is  admitted  that  the  filter  would 
receive  only  one  fourth  of  what  it  did  at  5 
inches,  or  only  2  units. 

Receiving  only  2  units  and  absorbing  50 
per  cent  of  what  it  received,  it  would  trans- 
mit only  one  unit.  So  it  would  follow  if  the 


Fig.  4.  Increase  in  Dose  Indication  with  Equ.u. 
Increments  of  Time.  Doited  straight  line  shows 
how  an  indicator  ought  to  behave.  Full  line  shows 
Remer  and  Witherbee  readings.  £xteii»o)ated  be- 
yond hy  dotted  lines.  Uncertain  just  how  it  would 
read  at  4T. 


This  failure  of  the  pastilles  to  read  in  pro- 
portion to  time  according  to  the  observations 
reported  is  significant.  In  Figure  4  the 
straight  line  shows  the  increase  of  dose  with 
increase  of  time,  all  other  factors  unchanged. 

T  ^  time  for  i  skin  unit.  But  their  read- 
ing at  2T  must  be  increased  by  one  third  of 
itself  to  come  to  2H,  the  reading  at  3T  must 
be  increased  by  50  per  cent  of  itself  to  give 
3H,  and  extending  the  curve,  in  the  absence 
of  readings,  to  4T,  indicates  that  the  reading 
at  4T  would  have  to  be  increased  about  80 
per  cent  to  satisfy  the  law  of  constant  in- 
crease with  time.  Hence  if  under  one  set  of 
circumstances  the  pastille  is  so  much  too  low 
that  one  must  add  80  per  cent  to  '211  to  get 
a  rational  measure,  just  why  not  add,  say, 
100  per  cent  to  the  2H  reading  in  the  voltage 
and  in  the  distance  experiments? 

The  law  of  uniform  increase  of  dose  with 
time  for  alt  other  conditions  constant  has 
always  been  used  to  determine  the  fractional 
scales  for  bpth  the  Kienbock  and  pastille 
methods.  After  a  reading  of  2H  was  attained 
we  were  told  to  double  the  time  for  4H. 
Thus  the  scales  used  by  these  authors  were 
fixed  by  using  the  laws  whose  validity  they 
deny. 

There  should  be  a  careful  distinction  be- 
tween applied  dose  and  the  effect  produced 
by  the  application.  Thus  if  5H  is  the  dose 
received  by  a  pastille  it  shows  a  marked 
change  in  color,  if  an  additionad  dose  of  5H 
is  then  applied  but  little  further  color  change 
is  shown.  The  dose  is  a  physical  entity,  its 
effect  is  dependent  on  the  variable  state  of 
the  receiving  substance.  Also  if  a  tendency  to 
recover  is  present  we  have  another  factor  in- 
volved. Thus  with  very  weak  radiation  in 
moist  air  and  diffuse  light  one  may  have  the 
rate  of  recovery  of  a  pastille  just  balance  the 
action  of  the  radiation,  yet  one  would  hardly 
claim  no  dose. 

In  this  same  article  we  read  as  follows: 

"Recently  the  pastille  readings  were  taken 
using  %,  Yi,  I,  2,  3,  4,  5.  6,  and  7  mm.  of 
aluminum,  respectively.  Throughout  these 
experiments,  instead  of  the  half  distance  pas- 
tille registering  twice  the  amount  of  that  at 
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full  distance  we  find  that  when  the  half  dis- 
tance pastille  reaches  one  and  a  half  skin 
units  the  full  distance  pastille  reads  one  skin 
unit  and  when  the  half  distance  pastille 
reaches  two  skin  units  the  full  distance  reads 
one  and  a  quarter.  The  only  exception  to  this 
is  when  5,  6  and  7  mm.  of  aluminum  are 
used.  These  register  half  the  dose  of  full  dis- 
tance and  formula.  This  agrees  with  the  bio- 
logical results." 

It  is  rather  strange  that  only  after  5  mm- 
are  used  do  we  get  agreement  with  biological 
results. 

In  their  previous  work  they  declared  a 
ratio  of  I  to  2  for  3  mm.  of  aluminum  at  full 
and  half  distance.  The  physical  law  asserts 
the  ratio  is  always  i  to  4. 

Remer  and  Witherbee  read  i  to  1.5  at  first, 
then  :  J4  to  2,  or  I  to  1 .6  up  to  4  mm.  of 
aluminum,  then  at  once  i  to  2.  So  we  see  that 
the  pastilles  are  not  consistent  with  them- 
selves as  the  ratio  of  readings  is  variable 
when  two  are  treated  alike  for  comparison. 


Fic.  5.  Exposure  Times  for  iH,  Current,  Distance 
AND  Gap  Constant  but  Using  Different  Thick- 
nesses OF  Aluminum.  Such  an  irregular  line  is 
highly  improbable. 

One  way  in  which  we  may  see  whether  re- 
sults are  fairly  reasonable  or  not  is  to  plot 
curves  between  two  related  quantities.  Plot- 
ting from  the  data  given,  time  for  one  skin 
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unit  at  constant  gap,  current  and  distance 
against  thickness  of  aluminum  used  as  a  filter 
we  have  Figure  5.  Such  results  are  quite  im- 
possible unless  all  experiments  done  hereto- 
fore are  wrong.  Why  such  a  break  at  3  mm. 
and  such  a  jump  between  4  and  5?  And 
surely  no  one  knowing  anything  of  the  effect 
of  thickness  can  believe  that  7  mm.  and 
upwards  would  transmit  the  same  amount  of 
radiation  as  5  mm. 

Again  we  read : 

"The  principle  involved  in  this  experiment 
apparently  changes  the  classical  law  of  light, 
namely,  the  amount  of  light  varies  from  the 
source  according  to  the  inverse  square  of  the 
distance.  Filtered  jr-ray  produces  double  the 
amount  of  half  distance  instead  of  four 
times. 

"We  understand  that  these  results  in  no 
way  conform  to  any  existing  law  of  physics. 
We  have  been  unable  thus  far  to  explain  the 
cause  of  the  above  phenomena  and  simply 
wish  to  report  our  findings." 

The  authors  further  remark:  "We  do  not 
see  the  necessity  of  using  more  than  five 
mm.  of  aluminum  as  a  maximum  without  the 
addition  of  a  piece  of  glass,  leather,  or 
wool."  Why  add  glass,  leather  or  wool? 
Because  of  some  property  not  recognizable 
by  physical  experiment?  Or  because  some 
have  used  these  as  filters?  At  the  end  of 
the  reprint  we  are  told  their  "results  explain 
the  practicability  of  filtered  ray  for  pro- 
ducing the  maximum  effect  on  the  parts  be- 
neath the  skin  when  compared  with  unfiltered 
dosage."  A  fact  fully  explained  without  any 
need  of  the  denial  of  the  laws  of  radiation. 
The  whole  result  of  these  arguments  is,  if 
anything,  to  discredit  entirely  such  methods 
of  measurement. 

In  the  Medical  Record,  July  31,  1920,  we 
have  another  article  entitled  "The  Cause  of 
X-Ray  Burns." 

There  appears  in  this  article  so  much  that 
is  fallacious  that  it  constitutes  a  serious  men- 
ace to  rational  therapy.  Omitting  the  figures 
that  purport  to  show  equality  of  dosage  by 
ordinary  photography  of  the  skin  the  main 
portions  of  the  article  may  be  quoted.  The 


paragraphs  are  numbered  solely   for  easy 
reference. 

1.  "During  the  early  days  of  roentgenolog}', 
when  the  gas  ^r-ray  tube  was  all  there  was,  we 
were  especially  warned  against  the  use  of  any 
factors  with  very  low  voltages,  for  the  reason 
that  low  voltages  produce  an  immense  number 
of  rays  of  low  penetration  which  are  absorbed 
by  the  skin  and  hence  more  liable  to  cause  an 
jT-ray  bum  than  the  high  voltages  whose  ra^-s 
are  of  high  penetration  and  not  absorbed  b> 
the  skin. 

2.  "The  above  theory  has  been  handed  down 
from  year  to  year  and  it  is  only  within  the  last 
few  years  that  the  fallacy  of  it  has  been 
realized. 

3.  "Soon  after  the  announcement  of  Sabor- 
aud  and  Noire  method  of  treatment  of  ring- 
worm of  the  scalp,  many  attempted  to  earn- 
out  the  procedure  with  an  jr-ray  coil  instead 
of  a  static  machine  as  used  by  the  originators. 
This  resulted  in  overdosage  and  permanent 
baldness  in  many  of  the  cases.  The  reason  for 
this  was  the  failure  of  the  operator  of  the  coil 
to  maintain  a  constant  high  voltage  for  any 
length  of  time  as  compared  with  the  tube  main- 
tained by  the  static  machine. 

4.  "This  drop  in  voltage  in  the  gas  tube  no 
doubt  increases  the  number  of  low  penetrating 
rays,  and  it  was  naturally  concluded  from  the 
theory  of  absorption  that  they  were  the  cause 
of  permanent  alopecia  or  jr-ray  bum.  In  order 
to  test  out  this  theory,  the  following  experi- 
ment was  made  with  a  Coolidge  Tube  and  re- 
ported in  the  June  issue  of  191 7  of  the  Ameri- 
can Journal  of  Roentgenology. 

5.  "Four  areas  of  a  patient's  back  were 
treated  with  the  following  factors  for  each 
area: 

MA  Sp.  G.  T 

No.  I.  3X3XS  ^  1J/4  skin  units  =  5H; 
8DX8D 

No.  2.   3X6X2>^  ^  jx^  skin  units  =  SH ; 
8X8 

No.  3.  3X4j^X3>i^  ^  jj^  skin  units  =  5H; 
8X8 

No.  4.   3><9XiJi  ^  J  i^  sj^jn  units  =  sH. 
8X8 

6.  "The  photograph  of  the  patient  taken 
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ten  days  after  treatment  demonstrates  that 
all  areas  coincide,  yet  in  two  of  them,  namely 
No.  2  and  No.  4,  the  spark  gap  was  doubled 
and  one-half  the  time  taken  for  exposure  that 
was  given  in  No.  i  and  No.  3,  respectively.  It 
therefore  follows  that  if  the  spark  gap  is 
doubled  and  the  time  reduced  one-half,  the 
same  degree  of  erythema  will  be  produced, 
other  factors  remaining  constant. 

7.  "From  the  standpoint  of  quality  of  jr-ray 
in  the  above  experiment,  the  formula  with  6-in. 
and  9-in.  spark  gaps  (No.  2  and  No.  4)  should 
give  a  very  large  percentage  of  penetrating 
rays  as  compared  with  the-  3-in.  and  4j4-in. 
(No,  I  and  No.  3),  and  hence  one  would  ex- 
pect that  these  penetrating  rays  derived  from 
the  higher  spark  gaps,  6  and  9  (No.  2  and  4) 
would  pass  through  the  skin  and  take  much 
longer  to  produce  the  same  degree  of  erythema 
as  that  followed  by  the  use  of  3  and  4^-in. 
formulae  (No.  i  and  No.  3).  Exactly  the  re- 
verse proves  true.  For  it  took  just  one-half  the 
time  for  the  same  biological  effect  in  the 
doubled  spark  gaps  (No.  2  and  No.  4)  as  it  did 
in  the  3  and  4j^-in.  (No.  i  and  No.  3) 
formulae. 

8.  "It  is,  therefore,  apparent  that  the  quality 
of  the  ray  and  the  absorption  of  those  of  long 
wave  length  have  little  to  do  with  the  biological 
effects  in  the  skin.  On  the  other  hand,  it  seems 
that  the  factor  which  determines  this  effect  is 
solely  the  quantity  of  ^r-ray  reaching  the  skin, 
for  it  is  obvious  that  a  high  spark  gap  produces 
more  rays  that  reach  the  skin  than  the  same 
dose  with  a  low  spark  gap. 

9.  "Recently  we  have  tried  out  the  following 
factors  on  the  skin  of  a  patient's  back : 


MA  Sp.  G.  T 
5X9X9/1-6  min.  _ 

6X6  D 
33^  sec.  =  ij4  skin  unit 


=  5H. 


10.  "This  is  an  erythema  dose  without  a 
filter.  The  filtered  erythema  dose  using  3  mm. 
of  alvmlintmi  is  as  follows : 

MA  Sp.  G.  T 
5X9X77  min.  _ 


6D 

2j4  skin  units 


=  ioH. 


thema  are  identical.  No.  i  was  produced  by 
the  unfiltered  erythema  dose;  No.  2  by  the 
filtered  erythema  dose.  Biologically,  to  all  ap- 
pearances, the  erythema  produced  in  33^  sec- 
onds by  the  unfiltered  ray  is  the  same  as  that 
produced  in  7  minutes  and  42  seconds  by  the 
filtered. 

12.  "If  the  voltage  determines  the  quality  of 
the  ray,  then  in  this  experiment  the  voltage  is 
the  same  in  both  instances;  the  only  differ- 
ence is  the  interposition  of  3  mm.  of  aluminum 
and  about  ten  times  longer  exposure  for  the  fil- 
tered dose  as  the  unfiltered.  Here  again  the 
quantity  of  ;r-ray  reaching  the  skin  is  materi- 
ally lessened  by  the  alimiinum,  thus  making  the 
enormous  difference  in  the  time  of  exposure. 

13.  "This  dose  with  3  mm.  of  aluminum 
takes  a  little  over  ten  times  as  long  to  produce 
an  erythema  as  it  does  without  aluminum.  In 
speaking  of  this  dose  some  writers  would  say 
that  they  gave  ten  erythema  doses.  This  state- 
ment without  qualification  is  misleading.  In 
reality  the  effects,  so  far  as  the  skin  reaction 
is  concerned,  are  identical.  If  then  the  filtered 
and  unfiltered  erythemas  are  the  same,  the  only 
difference  being  in  the  number  of  rays  reaching 
the  skin,  thus  increasing  the  time,  why  is  it 
that  a  filtered  dose  is  five  or  ten  or  any  other 
number  of  erythema  doses?  The  fact  remains 
that  biologically  filtered  and  unfiltered  erythe- 
mas are  identical,  as  exemplified  in  Experi- 
ment No.  2,  illustrated  in  Fig.  2 ;  that  i  %  skin 
units  imfiltered  =  5  H  or  one  erythema  dose, 
also  that  2j4  skin  units  filtered  or  one  filtered 
ervthema  dose. 

14.  "By  increasing  the  thickness  of  the  filter 
and  decreasing  the  spark  gap  the  time  neces- 
sary for  a  filtered  erythema  dose,  namely  2j4 
skin  units  can  be  progressively  increased. 
Although  decreasing  the  spark  gap  in  unfiltered 
dosage  lengthens  the  time  of  exposure  for  an 
erythema  dose,  the  time  ratio  between  the 
lower  voltages  and  the  thickness  of  the  filter  is 
many  times  greater  than  those  of  the  higher 
voltages.  Therefore,  one  might  select  a  formula 
with  a  very  low  voltage  and  be  able  to  say  that 
one  gave  forty  or  fifty  erythema  doses. 

15.  "If  then,  in  describing  the  technique  of 
filtered  dosage  we  adopt  2j4  skin  units  as  the 
standard  for  an  erythema  dose,  we  can  use  it 
with  the  same  degree  of  accuracy  as  we  have 
the  erythema  dose  of  unfiltered  dosage." 


II.  In  the  photograph  both  areas  of  ery-  Among  the  lessons  learned  by  the  early 
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roentgenologists  at  the  price  of  bitter  expe- 
rience the  one  that  stands  without  modifica- 
tion to-day  is  stated  in  paragraph  i.  The 
"fallacy"  is  solely  in  the  proposed  explana- 
tion by  these  authors. 

When  the  voltage  at  which  a  tube  is  oper- 
ated is  reduced,  rays  of  all  kinds  (i.e.,  of  all 
wave  lengths)  emitted  by  the  tube  are  de- 
creased in  intensity,  none  whatever  are  in- 
creased, many  are  reduced  to  nothing.  The 
static  machine  gives  a  larger  percentage  of 
short  wave  lengths  than  a  coil  operated  at  the 
same  spark  gap.  It  may  also  be  remarked  that 
if  one  operates  a  coil  with  inverse  through 
the  tube  the  milliampere  reading  will  be  the 
difference  between  direct  and  inverse  so  that 
one  might  even  have  the  meter  read  zero  and 
yet  operate  the  tube.  In  such  a  case  we  surely 
would  have  excess  dosage.  But  now  the 
authors  introduce  experiment  and  then  inter- 
pretation as  in  paragraph  7.  There  is  here 
exhibited  a  common  confusion  of  mind  in  the 
use  of  the  term  quality  of  x-ray.  If  a  tube 
operated  at  a  4j^  in.  gap,  emitted  only  one 
(ray?)  i.  e.,  one  wave  length,  li,  and  at  a  9 
in.  gap  it  ceased  the  emission  of  li,  and  sub- 
stituted a  new,  more  penetrating  ray  of  wave 
len^h  I2,  and  if  these  carried  the  same  en- 
ergy the  "much  longer"  contention  claimed 
as  a  prediction  from  the  theory  would  be  well 
founded.  But  the  facts  are  entirely  otherwise, 
and  the  so-called  "reverse"  only  shows  a  mis- 
conception of  well  founded  laws.  There  are 
rays  at  a  9  in.  gap  more  penetrating  than  any 
at  a  4.^  inch,  also  all  those  present  at  a  4^/2 
inch  gap  are  present  in  increased  intensity  at 
a  p  inch  gap. 

On  account  of  the  smaller  percentage  ab- 
sorption of  the  rays  of  higher  penetration 
that  are  added  when  the  operating  voltage  is 
raised  one  should  not  expect  that  the  time 
for  erythema  would  be  reduced  to  one- fourth 
by  doubling  the  gap  but  the  writer  believes 
that  it  is  reduced  much  more  than  stated  in 
the  article  quoted. 

Paragraph  8  is  the  most  dangerous  mis- 
statement relating  to  .r-ray  therapy  that  the 
writer  has  read  in  a  long  time.  To  say  that 
the  absorption  of  waves  of  long  length  has 


little  to  do  with  biological  effects  is  to  con- 
tradict all  experience.  Again  experiment  and 
explanation.  Two  doses,  equal  according  to 
the  belief  of  the  authors  were  given  to  a 
back  and  a  photograph  taken.  Suppose  they 
had  given  8  min.  or  9  min.  with  filter  and 
25  sec.  or  40  sec.  instead  of  33^  without 
filter,  would  the  photographs  have  been  dif- 
ferent ?  In  other  words  how  accurately  does 
equality  of  negative  density  or  even  the 
unaided  eye  as  a  measure  of  erythema  in- 
dicate dosage?  And  if  accurate  enough  for 
skin  therapy  are  they  good  guides  for  deep 
therapy  ?  Also  the  writer  sincerely  hopes  no 
one  will  use  a  p  in.  gap  and  a  6  in.  target 
skin  distance. 

In  12  we  again  see  lack  of  perception  of 
the  real  facts.  It  is  true  that  the  quality  of 
the  beam  before  filtration  was  the  same  in 
the  two  cases,  also  the  filter  did  reduce  the 
quantity  of  all  wave  lengths  reaching  the 
skin,  but  the  reduction  is  enormously  greater 
in  the  long  wave  lengths  so  the  quality  of 
the  radiation  reaching  the  skin  in  the  two 
cases  was  very  different.  The  only  remark 
which  we  migh^  agree  with  is  the  objection 
to  describing  dose  by  the  number  of  X  or  H 
units  or  multiples  of  erythema  doses. 

Now  it  is  true  that  the  same  skin  effect 
may  result  from  the  absorbtion  of  equal 
quantities  of  radiation  irrespective  of  the  ac- 
tual wave  lengths,  but  the  effect  is  never  con- 
fined to  the  skin  alone.  Thus,  glands  are  of- 
ten affected  to  a  greater  extent  than  is  indi- 
cated by  the  skin  reaction.  The  patient,  not 
simply  the  patient's  skin,  is  treated. 

The  article  in  this  Journal  (October, 
1920,  pp.  485-492)  contains  the  same  errors 
as  those  already  cited,  in  fact  in  the  main  it 
is  a  rearranged  reprint  .of  the  others ;  note  the 
second  column  of  page  488  and  the  difficult 
expression  as  to  gaps  on  page  489. 

Whether  or  not  doses  of  filtered  radiation 
such  as  described  by  these  authors  are  both 
useful  and  safe  must  be  left  to  the  experience 
of  those  who  use  them.  But  to  base  dosage 
on  a  method  that  is  so  much  at  variance  with 
well  established  physical  laws,  and  giving 
readings  inconsistent  among  themselves,  re- 
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quiring  such  a  vast  amount  of  useless  arith- 
metic can  only  lead  to  confusion. 

Why  cumber  our  literature  with  all  sorts 
of  units  such  as  H,  skin  units,  J4  H,  Hamp- 
son  imits,  X  units,  etc.  No  one  conversant 
with  any  of  these  units  can  fail  to  realize 
the  diflSculties  in  their  use.  While  trans- 
formers and  high  tension  rectifiers  are  not 
perfectly  comparable  one  with  another,  yet 
if  the  rectifier  is  properly  set  and  the  milli- 
ammeter  is  reasonably  correct,  dosage  can  be 
quite  accurately  reproduced. 

If  experience  shows  that  a  patient  having 
a  given  disease  is  most  benefited  on  the  aver- 
age by  using  a  certain  current,  sp.  gap,  dis- 
tance, exposed  area,  filter  and  time,  that 
specifies  how  to  attain  the  desirable  dose.  If 
the  first  four  are  constant  the  gap  being  se- 
lected properly  and  reasonable  current  and 
distance  used,  let  us  assume  that  half  this 
dose  is  given  when  the  time  is  halved.  Then 
when  quarter  or  other  fractional  doses  are 
prescribed  there  is  only  one  factor  to  divide 
and  we  have  no  cumbersome  formulae  giving 
a  fictitious  appearance  of  accuracy. 

Finally  it  will  probably  be  found  that  dis- 
crepancies between  physical  laws  and 
amounts  and  quality  of  radiation  as  esti- 
mated by  color  changes,  etc.,  are  due  either 
to  incorrect  exposition  or  understanding  of 
physics  or  to  defects  or  limitations  in  the 


methods  of  measurement.  In  fact  the  writer 
ventures  to  predict  that  rational  radiation 
therapy  will  finally  be  based  on  the  physical 
laws  of  radiation.  The  application  of  such 
radiation  will  ultimately  be  perfected  by  ref- 
erence to  the  cumulative  experience  of  those 
who  apply  these  laws  properly. 

Only  when  dosage  measurements  are  ex- 
pressed in  a  common  language,  using  terms 
capable  of  exact  meaning  can  we  hope  to 
have  the  present  chaotic  condition  clarified  so 
as  to  realize  at  once  the  ultimate  value  and 
the  equally  important  limitations  of  this 
therapeutic  agent. 

Again  I  wish  to  call  attention  to  the  reason 
for  this  criticism.  I  am  questioning  neither 
the  therapy  nor  the  care  or  skill  in  reading 
pastilles  of  the  authors.  Whether  one  should 
use  filtered  or  unfiltered  radiation,  6  or  12 
inch  spark  gap,  one  minute  or  one  hour,  is 
not  for  me  to  say  and  I  surely  would  not 
discuss  such  matters  in  print.  But  what 
therapists  will  do  with  radiation  depends 
very  much  on  their  conception  of  the  physi- 
cal side.  The  extension  to  higher  or  lower 
voltages  and  choice  of  filters  ought  to  be 
based  on  correct  use  of  the  physics  involved, 
to  the  end  that  therapists  may  secure  repro- 
duction of  results,  or,  failing  that,  may  be 
sure  that  the  differences  are  due  to  the  pa- 
tient and  not  to  the  radiation  utilized. 
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rRANSLATIOnS  &  ABSTRACTS 


KiNGERY,  Lyle  B.,  Ann  Arbor,  Mich.  Satura- 
tion in  Roentgen  Therapy — ^Its  Estimation 
and  Maintenance.  (Archives  of  Dermatology 
and  Syhilology,  April,  1920.) 

Two  widely  separated  methods  of  admin- 
istrating radiation  with  jr-rays  have  been  in  use 
since  the  discovery  of  roentgen  rays ;  the  older 
method  by  which  the  maximimi  effects  are 
gradually  obtained  by  the  administration  of 
small  doses,  repeated  at  short  intervals,  and 
.continued  over  a  long  period  of  time  ("frac- 
tional dosage"),  and  differing  radically,  the 
more  recent  method  of  "massive  dosage,"  by 
which  the  maximum  effect  is  obtained  at  once. 
It  is  to  be  seen,  as  the  writer  points  out,  that 
in  each  method  the  maximum  effect  is  either 
preceded  or  followed  by  a  stage  during  which 
the  tissue  effects  are  not  definitely  shown.  In 
the  older  method  this  occurs  during  the  period 
before  cumulative  effects  result  in  erythema.  In 
the  method  of  massive  doses,  a  period  of  in- 
definite influence  follows  the  original  maxi- 
mum effect. 

Each  cell  which  has  absorbed  roentgen  rays 
undergoes  a  biochemical  change,  which  may 
produce  on  appreciable  effect,  or  may  result  in 
stimulation,  inhibition  or  erythema,  according 
to  the  quantity  of  radiation  absorbed.  Presum- 
ably this  sequence  of  stimulation,  inhibition 
and  destruction  always  occurs ;  it  may  precede 
the  er}'thema  resulting  from  repeated  small 
exposures,  or  it  may  follow  in  the  reverse  or- 
der, the  erythema  consequent  to  a  single  large 
exposure.  In  other  words,  the  effect  produced 
will  var}'  according  to  the  amount  of  rays  ab- 
sorbed by  the  cell,  and  one  aspect  of  our  prob-- 
lem  becomes  the  maintenance  of  the  optimum 
quantity  in  the  cell. 

This  depends  upon  the  rate  at  which  the 
effects  of  the  rays  are  lost.  Depending  on  this 
rate  is  the  frequency  with  which  exposures 
may  be  repeated,  and  the  quantity  that  may  be 
administered  at  each  exposure.  The  author  as- 
sumes that  tissues  exposed  to  ^r-rays  lose  that 
effect  in  a  constant  manner.  The  greater  the 
concentration  of  the  biochemical  products  of 
irradiation,  the  higher  the  velocity  of  loss  is 
borne  out  by  certain  observations.  If  this  be 
true,  and  if  we  may  assume  that  the  rate  of 
loss  varies  directly  as  the  concentration  of 
some  hypothetical  decomposition  product,  then 


as  this  concentration  decreases,  the  velocity  of 
loss  will  become  less  in  the  same  ratio.  Hius, 
at  such  time  as  this  concentration  has  de- 
creased by  one  half,  the  corresponding  time 
rate  of  loss  shall  have  become  less  by  a  cor- 
responding amount,  and  so  on,  imtil  the  resid- 
ual effect  has  become  negligible.  This  rate  of 
loss,  theoretically,  would  represent  a  logarith- 
mic curve  and  may  be  so  calculated.  Such  a 
curve  has  been  established  for  many  chemical 
and  biologic  reactions,  which  we  know  as 
"mass  reactions,"  and  if  we  may  be  permitted 
to  draw  an  analogy,  the  biochemical  change 
resulting  from  the  absorption  of  roentgen  rays 
by  tissue  elements  may  follow  a  similar  law. 

Proceeding  upon  the  basis  of  the  above  hy- 
pothesis, that  the  decreasing  residual  effects 
of  roentgen  rays  follow  a  logarithmic  curve,  a 
series  of  experiments  were  imdertaken  by 
Kingery.  He  found  that  a  full  dose  could  be 
repeated  after  an  interval  of  fourteen  days 
without  producing  unfavorable  complications. 
Trying,  then,  the  interval  at  which  75  per  cent 
and  50  per  cent  could  be  given,  he  found  it  to 
be  seven  and  three  and  a  half  days  respectively, 
that  is,  at  the  end  of  seven  days,  75  per  cent  of 
the  original  dose  could  be  given  without  un- 
favorable reaction,  and  at  the  end  of  three  and 
a  half  days,  50  per  cent  of  the  original  dose 
could  be  given.  From  these  intervals,  a  curve 
was  constructed  showing  the  intervals  at  which 
a  condition  of  "saturation"  diminished  until 
there  is  Httle  effect  remaining  in  the  tissues. 
By  consulting  this  chart  or  curve,  it  is  possible 
at  the  end  of  four,  five,  six  days,  or  at  the  end 
of  any  interval  less  than  two  weeks,  to  deter- 
mine the  percentage  of  the  original  dose  given 
to  bring  the  tissues  irradiated  back  to  the  same 
point  of  saturation  previously  administered. 

In  conclusion  Kingery  eniunerates  the  ad- 
vantages of  this  method : 

1.  Accuracy  with  which  desired  irradiation 
effects  may  be  obtained  and  continued. 

2.  Avoidance  of  stages  of  incomplete  satura- 
tion, perhaps  of  questionable  influence,  by 
properly  measured  doses  at  proper  intervals. 

3.  Ability  to  duplicate  accurately  effects 
after  various  time  intervals,  even  by  different 
operators. 

4.  Constant  protection  of  patients  from  the 
results  of  improper  time  and  dose  relations. 

K  F.  Resmodel,  M.D. 
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Made  by  a  Roentgenologist  for  Roentgenologists 
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H-  SPEED 


GRAIN 


THIS  IS  THE  FORMULA  BY  WHICH  YOU  ARE  ASKED  TO 
JUDGE  ALL  -T-E"  SCREENS- 

The  'T-E"  is  GUARANTEED  to  be  faster  and  have  less  grain 
than  others  and  is  SOLD  WITH  THIS  UNDERSTANDING, 

NEW  'THIN"  MODEL  FOR  DOUBLE  SCREEN  TECHNIQUE. 

The  STANDARD  **T-E"  is  so  fast  and  free  of  grain  that  the  use 
of  a  second  screen  is  not  necessary  for  the  production  of  perfect 
roentgenograms.  You  are  respectfully  requested  to  verify  this  asser- 
tion by  critical  tests  and  in  practical  work.     * 


If  unable  to  obtain  Screens  from  regular  dealers  please  communi- 
cate directly  with  the  Laboratory. 


For  further  particulars,  prices  and  samples  of  the  New  Improved  Screen, 

circulars  on  technique,  etc.»  apply  to 

H.  THRELKELD- EDWARDS,  M.D. 
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CHARLES  BENDER 

oflFers  you  (subject  to  prior  sale)  U.  S.  Government  surplus  stock  of 

EASTMAN  DUPLITIZED  X^RAY  FILMS 

in  original  packages  (guaranteed) 

Some  of  the  leading  hospitals  and  Roentgenologists  have 

purchased  a  years  supply  or  more. 
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$  .50  per  do^n 
1. 00  per  do^n 
1.75  per  dozen 
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The  following  discounts  apppy: 

On  all  orders  received  amounting  to  $100.00  —  5% 
On  all  orders  received  amounting  to  200.00  —  10% 
On  aU  orders  received  amounting  to  300.00  —  15% 
On  all  orders  received  amounting  over  400.00  —  20% 

.(F.  O.  B.  BROOKLYN) 

• 

Have  sold  nearly  50,000  dozen  Plates  and  Films 

TELEPHONE  OR  TELEGRAPH  YOUR  ORDER  NOW 
AND  WE  WILL  FILL  IT  PROMPTLY 


CHARLES  BENDER 


805  Eighth  Avenue 


PHONE,  SOUTH  2823 


Brooklyn,  N.  Y. 
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Wn  OONORESS, 
3i>  Sessiok. 


S.4927. 


IN  THE  SENATE  OF  THE-  UNITED  STATES. 

Januaby  S6  (calendar  day,  Januabt  27),  1921. 

Mr.  Spenczb  introduced  the  following  bill;  which  was  read  twice  and  referred 

to  the  Commitlee  on  Finance. 


A  BILL 


To  amend  title  9.  section  900,  paragraph  (8) ,  of  the  Act  entitled 
"An  Act  to  provide  revenue,  and  for  other  purposes," 
approved  February  24,  1919. 

1  Be  it  enacted  by  the  Senate  and  House  of  Representor 

2  tives  of  the  United  States  of  America  in  Congress  assembled, 

3  That  title  9,  section  900,  paragraph  (8) ,  of  the  Act  entitled 

4  ^*An  Act  to  provide  revenue,  and  for  other  purposes,"  ap- 

5  proved  February  24,  1919,  is  hereby  amended  to  read  as 

6  follows : 

7  "(8)    Photographic  films  and  plates    (except  X-ray 

8  plates  and  fihns  for  medical,  surgical,  and  dental  purposes) , 
W  9    other  than  moving-pictui*e  films,  5  per  centum."  y 

Dear  Doctor: 

Wc  believe  it  unfair  for  the  medical  profession  to  pay  a  5  %  war  excise  tax  on  X-Kay 
Plates,  Films,  etc.,  which  goods  arc  unquestionably  medical  goods  and  not  mtended  for 
photographic  purposes. 

In  view  of  the  above  we  have  been  able,  through  the  assistance  of  our  Senator  Spencer 
of  Missouri,  to  get  the  accompanying  bill  before  the  Federal  Finance  Committee. 

If  you  are  interested  in  doing  away  with  the  above  tax,  will  you  please  write  your 
Congressman  to  use  his  efforts  in  behalf  of  this  bill. 

BUCK  XOGRAPH  COMPANY 

ST.  LOUIS.   MO. 
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reduced  to  a  minimum ;  the  life  of  the  X^Ray  Tube  is  greatly  pro' 
longed ;  and  a  large  amount  of  X^Ray  photo  materials  is  saved. 

The  Kayess  Folie  costs  no  more  than  others — the  special 
economy  features  represent  a  clear  saving. 

Let  us  send  you  illustrations  and  detailed  information. 
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to  get  those  still  available  before  they  also  go 
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5x7        -        -        '        $  .52  per  dozen 

8  X  10        '        -        -  1.15    "      " 

10  X  12        -        '        -  1.85    " 

We  are  entering  REPEAT  ORDERS  from  some  of  the  leading  Roentgen- 

ologists  of  the  country,  and  the  stock  is  fast  being  depleted.  Therefore 

YOU  should  TELEPHONE  or  TELEGRAPH  YOUR  ORDER  NOW 

to  our  NewT  York  Showr  Rooms,  (Phone  Lenox  6816). 

—WAPPLER  ELECTRIC  COMPANY,  Inc. = 

Show  Rooms:— 17J  EAST  &7TH  STREET.  NEW  YORK 


CHECK  ITEMS 
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Potter- Bucky  Diaphragm 

'Victor  Model 

THE  degree  of  high  quality  radiographs  with  the  Potter'Bucky  Dia' 
phragm  is  dependent  entirely  on  the  success  of  the  manufacturer  in 
the  application  of  the  principles  involved. 

The  Victor  Model  of  the  Potter'Bucky  Diaphragm  is  the  result  of 
intensive  experimental  work  on  the  part  of  Victor  Engineers  in  collabo- 
ration with  Dr.  Potter,  and  was  not  announced  until  it  proved  itself  to 
have  reached  a  much  higher  degree  of  perfection  than  ever  before  attained. 
The  design  of  the  grid  in  the  Victor  Model  differs  from  that  of  any 
Other  construction,  and  due  largely  to  this  the  following  points  of 
superiority  are  realized : 

I*  of  [he  grid  makes  poa- 


[.  Dtddtdiy  better  E>ugnostic  PUu*  or 
Film*  ve  made  with  the  Poner-Bucky 
DUphrun  than  arc  poiuble  without  it. 

2.  A  wide  lange  of  exposure,  without 
ctungiiis  the  ipeed  of  travel  of  the  grid, 
it  now  oocained. 

].  The  futor  of  abiocpcion  of  primaiy 
rayi  ii  veiy  low. 

4.  The  Victor  Model  can  be  used  in 


(ible  ■  iterco 
down  and  a 

6.  The  Materiali  used  in  the  Victor 
Model  have  been  carefully  selected  to 
eliminate  as  for  as  pooible  those  pcoduc- 
live  of  secondary  radiation. 

7.  Radiographs  of  eiixllenc 
value  can  betaken 
^14  fr«i  20  (o  33 


both  up  and 


a  focal  distance  rang- 


Literonire  describing  this  apparatus  in  detail  will  be  sent  on  request 

Victor  X'Ray  Corporation 

Qenerol  Q^tces  and  Factory: 
Jackson  Boulevard  at  Robey  Street  -   Chicago 
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iA  WAHK  C^  OF  QinUTYi 


This  newest  development  of  a  Coolidge  Tube  eqiaipped 
X'ray  Unit  (using  the  sclf'rectifying  lo  or  30 
Milliampere 'Capacity  Tube)  is  now  being  displayed 
by  all  International  Agents.  It  has  many  exclusive 
features  not  to  be  fovmd  in  any  other  machine  of  a 
similar  type,  and  we  seriously  recommend  that  you 
see  it  before  purchasing  any  X-ray  machine. 

SEHD   FOR   OUR  AHHOUHCEMEHT   BULLETIN 

AND  NEAREST  INTERNATIONAL  DEALERS  NAME 

Dealers  heated  in  every  large  city  of  lite  country. 

INTERNATIONAL  DEVICES  COMPANY 
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PNEUMOPERITONEUM 


L. 


BY 

DR.  ARTHUR  STEIN  6?  DR.  WILLIAM  H.  STEWART 

NEW  YORK  CITY 


The  illustrated  monograph  on  "Pneumoperitoneum'"*  now 
in  preparation,  will  contain  a  complete  historical  review  of  the 
evolution  of  the  new  diagnostic  method  of  air  or  gas  inflation  of 
the  abdominal  cavity,  in  combination  with  Roentgen  examina^ 
tion.  The  authors,  who  after  a  careful  study  of  its  merits  intro^ 
duced  this  procedure  in  America,  give  a  full  description  of  their 
own  technique  and  contribute  a  series  of  excellent  Roentgeno' 
gra-ms  obtained  by  its  employment.  The  new  method,  which  is 
shown  to  be  safe  and  painless  when  properly  employed,  is  fully 
described,  consisting  of  inflation  of  the  abdomen  with  a  mixture 
of  different  gases,  a  modification  which  will  make  it  an  oflice  pro' 
cedure  and  obviate  the  necessity  for  deflation  after  the  Roentgen 
examination  has  been  completed.  The  text  is  enriched  by  actual 
Roentgenograms  of  various  abdominal  organs  in  which  all  details 
of  the  plate  arc  preserved,  permitting  a  better  interpretation  of 
abdominal  pathology,  so  that  the  progressive  physician  will  find 
in  this  monograph  not  only  a  valuable  source  of  information,  but 
a  practical  adjuvant  in  the  solution  of  diagnostic  problems  not 
amenable  to  any  of  the  older  methods  of  examination. 
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PROTECTING  THE  ACCOMMODATION  OF  THE  EYES. 

PRICE    $4S.OO   EQUIPPED   WITH    5"   X   7"    PATTERSON 
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THE  PATTERSON  SCREEN  COMPANY 
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SUPERIOR" 
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Mounted  in  your  own,  or  in  new  cassettes. 


Single  for  plates. 
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Lasts  much  longer. 


Consult  your  dealer,  or  order  direct  if  he  cannot  supply  you. 
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FOR  THE 
MOST  EXACTING  SERVICE 

Satisfactory  and  dependable 
service  from  X-Ray  equip- 
ment requires  the  definite  de- 
termination of  the  currents 
tJcen  by  ths  tube. 


Electrical 
Indicatmg  Instruments 
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Have  you  seen  the  New  Thompson  Plaster  Dental  and  30  Ma.  Self- Rectifying 
Outfits?   Let  us  demonstrate  them. 

If  you  are  in  the  market  for  any  equipment,  it  will  pay  you  to  write 


THOMAS 

212  East  23RD  Street 


B. 


SNOW 

New  York  City 
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THE  WESTERN 

X^RAY  HOUSE 

MAGNUSON 

BARIUM  SULPHATE 


DENTAL  HLM  MOUNTS 

IMPROVED  ARMY 
DEVELOPING  TANKS 

MAGNUSON  X-RAY  CO. 

Omaha  '  390  Brandeis  Theatre  Bldg. 
Denver  ^  '  15 10  Court  Place 
Des  Moines    -     571  Seventh  Street 


USE 


THE  ORIGINAL 

With  Barium  Sulphate  in 
X-RAY  DIAGNOSIS 

The  combinatioii  that  is  coming  into 

marked  prominence  owing  to 

its  many  advantages 

Literature  and  samples 
furnished  on  request 

HORLICK'S  .  Racine,  Wb. 


Wholesale 


Import 


Retail 


CEHLERFOUE 


(GUARANTEED  GENUINE) 

INTENSIFYING  SCREENS 

GEHLER  FOLIES 

have  been  known  to  the  Profession 
for  over  ten  years 

Used  and  insisted  upon  by  the 
oldest  Roentgenologists 

Higher  in  SPEED 

Absolutely  NO  GRAIN 

LONGEST  LIFE 
because  hard  surface 

The  "Superior"  Intensifying  Screen 

for  Plate-work  with  one  Screen, 

or  Double^Scrccn^work  with 

Duplitized  Films 

As\  the  Expert  Roentgenologist. 


Order  f%pm  your  Supply  House, 

or  direct 

from  the  GenerahAgency 

JNO.  V.  DOEHREN  CO. 

208  NO.  WABASH  AVE.  CHICAGO,  U.S.A. 

Everything  for  the  Roentgen  Laboratory 
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CENTRAL  X-RAY  PLATES 

ioo5t  SATISFACTION 


QUALITY 
LATITUDE 


UNIFORMITY 
CONTRAST 


;     SPEED 
DETAIL 


AN  X-RAY  PLATE  THAT  INSPIRES  CONFIDENCE      ^ 
DEPENDABLE  AND  FUNDAMENTALLY  PERFECT     ^ 

ASK  TOUR  DEALER  TO  SUPPLT  TOU  , 

Central  Dry  Plate  Company  St.  Louis,  Mo.      ' 

/ 


F.  blume  X-ray  screen 

COMPANY 

6401  Irving  Park  Boulevard,   Chicago.  III. 

Manufacturers  0/ 

Fluoros copes    and 
Fluoroscopic  Screens 

NEW— BETTER 

MORE  EFFICIENT 

REASONABLE 

A  green  color  Screen.  No  Emulsion  to 
peel  off;  no  dampness  or  bombardment 
by  X-Rays  can  hurt  it.  On  Cardboard  or 
Alloy. 


U.S.  and  Foreign  Dealen  also  Wanted. 


"X'Ray  Supplies.  All  the  name  implies" 

AMERICAN   VACUUM 
COMPANY 

1001  Chestnut  St.     Philadelphia,  Pa. 
Eastern  Agents  For 

POTTER 'BUCKY 
DIAPHRAGM 

For.  Finest  Radiographic  Work 

For  Table  or  Bedside  Cases 

For  Better  Details 

For  Largest  Plates 

Special  designed  mechanism  insures  absolute 
uniformity  of  speed  in  the  grid  movement, 
which  speed  may  be  regulated. 
The  metal  frame  insures  against  warping 
and  loss  of  alignment. 


of  all  s: 


il  plate  slide  permits  of  the  i 
of  plates  to  14  X  17  siic. 
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THE  WESTERN 

X^RAY  HOUSE 

MAGNUSON 

BARIUM  SULPHATE 


DENTAL  FILM  MOUNTS 

IMPROVED  ARMY 
DEVELOPING  TANKS 

MAGNUSON  X-RAY  CO. 

Omaha  ^  390  Brandeis  Theatre  Bldg. 
Denver  ^  ^  15 10  Ck)urt  Place 
Des  Moines     ^     571  Seventh  Street 


USE 


THE  ORIGINAL 

With  Barium  Sulphate  in 
X-RAY  DIAGNOSIS 

The  combinatioii  that  is  coming  into 

marked  prominence  owing  to 

its  many  advantages 

Literature  and  samples 
furnished  on  request 

HORUCK'S  ^  Racine,  Wk. 


Wholesale 


Import 


Retail 


Dehlerfoue 


(GUARANTEED  GENUINE) 

INTENSIFYING  SCREENS 

GEHLER  FOLIES 

have  been  known  to  the  Profession 

for  over  ten  years 

Used  and  insisted  upon  by  the 
oldest  Roentgenologists 

Higher  in  SPEED 

Absolutely  NO  GRAIN 

LONGEST  LIFE 

because  hard  surface 

The  "Superior"  Intensifying  Screen 

for  Plate- work  with  one  Screen, 

or  Double-'Screcn-'Work  with 

Duplitized  Films 

As\  the  Expert  Roentgenologist 


Order  f%pm  your  Supply  House, 

or  direct 

from  the  GenerahAgency 

JNO.  V.  DOEHREN  CD. 

208  NO.  WABASH  AVE.  CHICAGO,  U.S.A. 

Everything  for  the  Rx)entgen  Laboratory 
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THE  LEONARD  PRIZE  FOR  RESEARCH 

THE  AMERICAN  ROENTGEN  RAY  SOCIETY  WILL  AWARD 
$iooo.cx)  to  the  author  of  the  best  piece  of  original  research  in  the  field  of 
the  x^ray,  radium  or  radioactivity.  Tlie  competition  is  open  to  any  one  living 
in  the  United  States  or  its  possessions,  in  Canada,  Mexico,  Central  or  South 
America,  Cuba  or  other  islands  of  the  Western  Hemisphere.  The  research  matter  must 
be  submitted  in  literary  form  in  the  English  language  not  later  than  July  ist,  1921,  and 
must  never  have  been  published.  Each  paper  must  be  signed  by  motto  and  accompanied 
by  a  sealed  envelope  containing  motto  and  name,  so  that  the  identity  of  the  author  may 
be  disclosed  after  the  award  has  been  made.  In  case  a  demonstration  of  an  invention 
or  method  is  necessary,  the  identity  of  the  author  may  have  to  be  known  before  the 
award  is  decided. 

The  field  of  research  includes  discovery,  invention,  improvement  of  method,  or  in' 
vestigations  to  prove  or  disprove  any  theory  or  problem,  whether  old  or  new,  which 
has  a  direct  bearing  upon  the  use  of  x-rays,  radium  or  other  radioactive  substances. 
This  competition  is  not  open  to  any  research  involving  a  patent  or  copyright,  and 
the  submission  of  any  research  work  for  this  pri^e  carries  with  it  the  understanding 
that  the  subject  matter  will  remain  open  to  free  use  for  the  general  good. 

The  committee  reserves  the  right  to  withhold  the  award  if  in  its  judgment  no  piece 
of  research  offered  possesses  sufficient  merit.  It  also  reserves  the  right  to  divide  the 
award  if  two  papers  are  judged  to  be  of  equal  merit.  A  certificate  of  honorable  mention 
will  be  given  to  the  author  of  meritorious  research  which  has  been  submitted  but 
which  has  not  received  the  prize. 

Papers,  records  or  material  are  received  in  this  competition  only  with  the  under^ 
standing  and  agreement  that  any  work  receiving  award  or  honorable  mention  may  be 
published  in  The  American  Journal  of  Roentgenology  at  the  discretion  of  the  research 
committee.  All  expenses  of  publication  will  be  borne  by  the  Journal.  Papers  not  pub' 
lished  will  be  returned  to  the  authors. 

The  piece  of  original  research  receiving  award  must  be  presented  before  The  American 
Roentgen  Ray  Society  at  its  next  Annual  Meeting,  September,  192 1. 

This  pri^  is  offered  in  an  altruistic  spirit  for  the  promotion  of  useful  research,  with 
the  approval  of  the  National  Research  Council.  It  commemorates  the  name  of  a 
martyred  member  of  the  American  Roentgen  Ray  Society,  Dr.  Charles  Lester  Leonard, 
who  paid  the  supreme  penalty  for  his  pioneer  research  in  the  field  of  the  x-ray. 

COMMITTEE 
A.  W.  Crane,  M.D.,  Chairman     P.  M.  Hickey,  M.D.     Henry  K.  Pancxjast,  M.D. 

420  South  Rose  Street  32  Adams  Ave.  W.  University  Hospital 

Kalamazoo,  Michigan  Detroit,  Michigan  Philadelphia,  Pk. 

Communications  may  be  opened  with  any  member  of  the  committee. 


ADVERTISING   DEPARTMENT 


SPECIAL    INSTRUCTION    IN    XRAY 

PLATE  READING  AND  FLUOROSCOPIC 

SCREEN  INTERPRETATION. 


EDW.  S.  BLAINE,  M.D. 

{  Rimtamiliiciil  ID  Cool-  Countr  HoipiEll) 

19  S.  U  Salle  Sqhc  Chioigo,  lU. 


THE  ROENTGENOLOGISTS' 
EXCHANGE  COLUMN 

Classified  advertisements  of  roentgenologists 
desiring  assistants,  roentgenologists  seeking  new 
locations,  technicians  desiring  positions,  apparatus 
and  furniture  for  sale  or  wanted.  First  jo  words  or 
less,  $2.50.  Additional  words,  5  cents  each. 

WANTED 

POSITION"  as  Koeiilgenol<%'isl's  Assislanl.  Cap- 
able man  oE  Iwcnfy-six  years  with  education  includ- 
ins  oite  year  in  At  Medical  School  desires  position 
as  assistant  to  compeieni  roeniKCnologisi  with  good 
opportunity  to  Icani.  If  you  can  use  a  thoroughly 
reliable  helper  address  Ernest  C.  Reed,  108  S.  Fifth 
Avenue,  La  GranKe.  III. 

.Y-RAY  Plate  Salesman  hy  large  manufacturing 
concern.  Only  those  having  had  wide  experience  need 
apply.  State  experience,  age,  references  and  salary 
expected.     Address    X-Ray,    care    Thi 

OF    ROENTCENOLOCY, 


\'OLUMES  I,  II,  III  and  IV  A 
OF  RoENTGENOLOcvv,  to  complete  sc 
ihetn.  Communicate  with  Dr,  L. 
Chester,  Ky, 


COLUMBIA  Uictaphoite,  like  new.  Recorder, 
transcriber,  record-shaving  apparatus,  each  equipped 
with  allemaling  current  motor.  Ten  records  and 
carrier  cost  $375.  First  reasonable  offer  buys.  Address 
Dr,  E,  A,  Merritt,  1621  Coimeclicutc  Avenue,  N,  W,, 
Washington,  D.  C, 


.    •    HOW  READY    ■    ■ 
INJURIES  6?  DISEASES  OF  THE  BONES  AND  JOINTS 

TTieir  Di^erential  THa^o&ii  by  Means  of  the  Roentgen  Ray 
By  FREDERICK  H,  BAETJER,  M,D.,    and    CHARLES  A.  WATERS,  M.D. 
Seldom  in  medical  literature  has  there  been  so  auspicious  a  blending  of  author  and  subject.  In 
view  of  the  eagerness  with  which  Dr,  Baetjer's  lectures  and  papers  have  been  awaited,  it  is  felt 
that  this  complete  work  from  his  pen  will  remain  the  standard  for  many  years  to  come. 

I.ARGE  OCTAVO,  EXTRA  CIXITH  •  35O  PP.   -    3ja  ROENTGENOGRAMS   -    I  LINEDRAWING   -   PRICE  $IO.0O NET 

Published  bj;  Paul  B.  Hoeber         -  67-69  East  59th  St.  •         New  York 

Publisher  of  The  Atnencan  Journal  0/  RoentgCTioiogy 
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THE  POTTER'BUCKY  DIAPHRAGM 


A  NECESSITY  IN  EVERY  X-RAY  LABORATORY 

The  greatest  Aid  to  Fine  Radiography  ever  produced 
Prevents  most  secondary  radiation  from  the  patient's  body  reachii^ 
the  plate  insuring  marvelous  detail  in  all  heavy  parts,  especially  valuable 
on  Head,  Pelvis,  Spine,  Kidney  or  Gall-BIadder  work.  Can  be  used  on  any 
X-Ray  table.  Takes  all  size  plates  or  films  to  14  x  17,  either  position.  Adjust- 
able for  exposures  from  ^  second  to  2  minutes.  Nor  an  experiment  but  a 
practical  apparatus,  now  being  used  by  many  prominent  roentgenologists. 

The  best  practical  portable  ever  devised  uses  special  type  lead  glass 
Coolidge  Tube — 10  milliamp — 5  inch  spark  gap.  Has  Auto  Transformer, 
30  second  time  switch — milliamp  meter — stereoscopic  tube  stand — auto- 
matic  safety  device  and  volt  meter.  We^ht  complete  123  lbs.  With  double 
intensifying  screens  will  do  stomach  radiographs  in  i  ^  to  3  seconds. 
Chest  }4  second,  hips  2j4  seconds,  frontal  sinus  4  seconds,  etc.  Can  be 
operated  from  any  electric  light. 

Price  deUvered  and  instaUed  |  "O  volt  Alternating  Current  -    $850.00 
(  110  volt  Direct  Current        -        $960.00 

Every  one  knows  of  the  fine  quality  and  high  speed  of  the  pre-war 
Paragon  Plates.  We  are  furnishing  them  again  at  pre-war  discounts. 
Get  our  discount  on  case  lots,  delivered  Freight  Paid.  Sure  to  please  you. 
A  trial  convinces.  ,      ,      ^ 

We  carry  a  large  stock  of  all  X-Ray  Supplies  including  Duplitized 
Films,  Plates,  Intensifying  Screens,  Developer,  Dental  Film  Mounts,  De- 
veloping Tanks,  Coolidge  Tubes,  etc.  Get  our  price  list  before  buyir^. 
Prompt  shipment,  always. 

GEO.  W.  BRADY  6?  CO. 

761  S.  WESTERN  AVE.  CHICAGO,  ILL. 
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ARE  YOUR  SCREENS 
PROPERLY  MOUNTED? 


A  large  number  of  the  cassettes  received  by 
us  for  remounting  show  that  poor  mounting  has 
reduced  the  life  of  the  screen  about  one  half — 
in  other  words 

DOUBLED  THE  COST  OF  THE  SCREEN 

Send  us  your  cassettes  so  that  we  can  give 
you  the  benefit  of  our  experience. 

Our  service  is  free,  and  at  your  command. 


PICKER  SERVICE 

686  Lexington  Ave. 

New  York  Cfty 


In  Answering  Advertisements  please  mention  The  American  Journal  of  Roentgenology. 


For  Safety 

— and  efficiency  in  Potter-Bucky 
diaphragm  technique — use 

Eastman  Dupli-Tized 

X-Ray  Films 

with  Intensifying  Screens. 


Repeat  exposures,  if  necessary^ 
may  then  be  made  without 
reaching  the  border-line  of 
an  erythema  dose. 


EASTMAN   KODAK   COMPANY 

Rochester,  N.  Y. 
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N""e ^y^" 

R.  ^f^^"  Contrast  its  Appearance  unth  that 

^"^^^  of  the  Old  Style  X-Ray  Laboratory 


X'Ray 
Plant 


14  POINTS  ON  THE  CLINIX 


I.  Takes  the  place  of  radiographic  table,  hori- 
zontal fluoroscope,  vertical  plate  changer, 
vertical  fluoroacope,  trolley  system,  inter- 
rupterless  or  other  transformer  and  control. 

1.  Self-excited  with  capacity  sufficient  to 
fluoroscope  or  radiograph  any  part  of  the 
body  as  attested  by  the  U.  S.  Army 
X-Ray  Manual  and  the  Eastman  X-Ray 
Exposure  Rule. 

3,  Head  of  table  drops  to  Trendelenburg  posi- 
tion for  notinc  displacement  of  stomach, 
intestines,  fluids,  etc. 

4.  Motor  Driven  so  that  patient  is  carried 
automatically  from  vertical  to  Trendelen- 
burg or  to  intermediate  positions. 

J.  After  locating  part  on  fluoroscopic  screen, 
plate  made  for  permunenl  record  by  same 
tube  under  table. 

6.  Noshifting.liftingandclimbingofpatients 
from  one  piece  of  apparatus  to  another. 


7.  No  overhead  trolley  and  dangerous  dang- 
ling reels. 

8.  No  corona  to  light  up  room  and  kill 
fluoroscopic  image. 

9.  No  nitrous  oxide  from  trolley  to  poison 
and  sicken  operator. 

10.  Wood  top. 

[  I,  Selfrectifying  tubes,  easiest  and  surest  in 
operation. 

11.  Head  of  uble  accessible  and  free  from 
all  wires. 

[J.  Light  weight  easily  movable  tube  carriage, 

14.  To  relocate  the  apparatus  of  the  X-ray 

laboratory  just  move  the  Clinix  that's  alL 


U.  S.  Patents 
Also  palmted 


It.  April  aa,  1913.  Fcbcuuy  19,  1916.  August  7,  1917. 
o.  Other  patna  pending.  Infringen  will  be  prosecuted. 
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THE 

PATTERSON    COMBINATION 

WITH 

POTTER-BUCKY    DIAPHRAGM 


Detail  -  Contrast  -  Speed 

FOR    SALE    BY     YOUR     DEALER 
THE    SIGN    OF    QUALITY 

THE  PATTERSON  SCREEN  COMPANY 

TOWANDA.    PENNSYLVANIA,    U.    S.   A. 
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RADIUM 


To  Physicians  and  Hospitals  we  oflFer  Radium 
element  of  highest  purity  salts  in  form  of 
Bromide  or  Suphate.  Sales  are  based  upon 
certified  measurement  by  the  United  States 
Bureau  of  Standards,  Washington,  D.  C. 

American  mining  properties  owned  by  this 
Corporation  supply  our  Radium-bearing  ore 
and  we  control  every  mining,  refining  and 
kbora  tory  operation  in  the  production  of  our 
Radium.  This  gives  us  complete  knowledge 
of  the  purity  which  we  guarantee. 

We  manufacture  Needles,  Applicators,  Screens  and 
special  equipment  for  the  therapeutic  use  of  Radium. 


THE  RADIO  CHEMICAL  CORP. 

58  PINE  STREET  N.  Y.  Plant  and  Laboratories,  Orange,  N.  J, 

TELEPHONE,  JOHN  3141  Mines;  Colorado,  Utah 
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ADVERTISING  DEPARTMENT 


THE  RIEBER  FLUOROSCOPIC  UNIT 

Ready  for  Action 

A  Combination  X-Ray  Machine  and  Fluoroscopic  Apparatus  in  one  unit. 

Uses  Coolidge  Tube.     -    No  overhead  wires  or  troublesome  cord  reels. 

No  special  wiring  necessary.     -     Operation  Learned  In  An  Hour. 

THE  ROENTGEN  APPLIANCE  COMPANY 

SAN  FRANCISCO,  CALIFORNIA 
DISTRIBUTORS 

General  X  Ray  Co.,  Boston,  New  York         Shaw  Supply  Co.,  Tacoma,  Seattle,  Portland 
R.  L.  ScHERER  Co.,  Los  Angeles  Wallerstedt  &"  Paul.  San  Francisco 

We  hereby  offer  to  defend  any  and  all  suits  brought  against  purchasers  or  usenafthe  RIEBER  FLUOR- 
OSCOPIC UNIT,  in  so  far  a»  such  suits  maybe  based  on  the  purchase  or  use  of  the  apparatus  in  question, 
provided,  however,  thai  we  are  immediately  notified  o!  any  suit  oi  threatened  suit  of  ihi.i  nature,  and  ate 
given  fuU  power  to  defend  same-  ROENTGEN  APPLIANCE  COMPANY 

Central  Office  San  Franri.co,  California 
BoOtm,  Ntw  Tork,  Tanma,  Seattle.  Ponlami,  San  Francisco,  Los  Atigetes,  Ncv  Orleans,  Fori  Won* 
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THE  BUCKY'POTTER  DIAPHRAGM 


Many  have  worked  on  Doctor  Potter's  principle  of  a  moving 
grid,  composed  of  thin  strips  of  lead  for  eliminating  or  diaphragto- 
ing  the  secondary  rays  which  have  heretofore  "fogged"  your 
plates  and  limited  their  diagnostic  value,  especially  where  delicate 
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THE  INTRALARYNGEAL  APPLICATION  OF  RADIRM 

FOR  CHRONIC  PAPILLOMATA* 

By  PRESTON  M.  HICKEY,  M.D.,  F.A.C.P.,  F.A.C.S. 

DETROIT,     MICHIGAN 


THE  purpose  of  this  paper  is  to  descril)e 
the  treatment  of  intractable  papillo- 
mata  of  the  larynx  with  radium.  The  patient 
on  whom  this  was  used  is  now  thirty-eight 
years  of  age.  Ten  years  ago  she  noticed  that 
her  voice  showed  signs  of  huskiness;  soon  a 
complete  aphonia  developed.  She  was  treated 
by  her  family  physician  and  a  local  laryn- 
gologist  for  a  period  of  two  years;  at  the 
time  I  first  saw  her,  she  had  had  a  loss  of 
voice  for  over  two  years. 

Laryngological  examination  showed  that 
the  lumen  of  the  larynx  was  occluded  with 
papillomatous  masses.  These  partially  cov- 
ered the  epiglottis  and  the  false  vocal  cords. 
An  attempt  was  made  to  remove  the  neo- 
plasm with  forceps  introduced  through  the 
Jackson  laryngoscope.  On  account  of  the  dif- 
ficulty in  hyperextension  of  the  neck,  owing 
probably  to  shortness  of  the  cervical  liga- 
ments, it  was  found  impossible  to  operate 
satisfactorily  with  the  direct  laryngoscope. 
Repeated  attempts  were  made,  both  under 
local  and  general  anesthesia,  to  obtain  a  di- 
rect view  of  the  larynx,  but  these  were  all  un- 
successful. A  number  of  pieces  were  removed 
by  the  indirect  method  of  the  laryngoscopic 
mirror  and  curved  forceps,  after  which  pro- 
longed local  treatments  were  given.  The 
whole    category    of    chemical     escharotics 

'Read  at  the  Twenty-first  Annual  Meeting  of  The  American 


usuallv  recommended  for  this  condition  was 
employed.  The  growths,  however,  speedily 
recurred.  In  fact,  incomplete  operation 
seemed  to  stimulate  the  neoplasm. 

Accordingly,  it  was  decided  to  do  a  laryn- 
gotomy,  as  the  obstruction  was  becoming  so 
pronounced.  An  incision  was  made  and  the 
larynx  split,  the  growths  were  completely 
removed  by  the  curette,  and  the  seat  of  op- 
eration was  thoroughly  cauterized,  after 
which  the  larynx  was  closed.  Microscopical 
examination  of  the  pieces  removed  showed 
that  the  growth  was  a  benign  papilloma.  Re- 
currence, however,  took  place  in  a  few  weeks, 
with  the  return  of  so  much  obstruction  that 
an  emergency  tracheotomy  had  to  be  per- 
formed. After  the  tube  was  inserted  and  the 
breathing  relieved,  the  patient  received  a 
thorough  course  of  jr-ray  treatments,  but  no 
beneficial  effect  was  noted. 

During  the  writer's  absence  in  foreign  ser- 
vice, the  patient  made  two  trips  to  a  well- 
known  western  surgical  center,  where  two 
unsuccessful  attempts  were  made  to  intro- 
duce the  direct  laryngoscope.  Inasmuch  as 
it  was  impossible  to  remove  the  growth  sur- 
gically, the  patient  was  treated  by  applying 
radium  externally.  There  resulted,  however, 
no  diminution  in  the  size  of  the  growths. 

On  the  wTiter*s  return,  examination  of  the 

Roentgen    Ray  Society,  Minneaf>olis,  Minn.,  Sept.   14—17,  1920. 
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patient  showed  that  the  epiglottis  was  com- 
pletely covered  on  its  posterior  surface  with 
villous  excrescenses,  and  the  interior  of  the 
larynx  could  not  be  seen,  the  opening  being 
blocked  by  the  growth.  Neither  the  false  nor 
the  true  vocal  cords  could  be  distinguished. 
The  patient,  at  this  time,  had  worn  the 
tracheotomy  tube  continuously  for  a  period 
of  five  years.  During  this  time,  she  had  given 
birth  to  two  children,  with  no  seeming  in- 
convenience from  the  constant  wearing  of 
the  tracheotomy  tube. 

In  considering  the  case  from  its  various 
aspects,  it  seemed  futile  to  attempt  further 
surgical  treatment,  and  as  the  Ji--rav  and  ex- 
ternal  application  of  radium  had  been  un- 
successful, it  was  decided  to  attempt  the  in- 
troduction of  the  radium  capsule  into  the  in- 
terior of  the  larynx.  The  introduction  of  the 
capsule  with  laryngeal  forceps  presented  cer- 
tain difficulties,  as  did  also  the  introduction 
of   the  radium   capsule   on   a   semi-flexible 
bougie.  Accordingly,  the  tracheotomy  tube 
was  removed  for  a  few  minutes  and  a  small, 
flexible    bougie    was    introduced    into    the 
trachea,    the    bougie    was    passed    upward 
through  the  larynx  and  seized  by  forceps  and 
drawn   out   through   the   mouth.   A    strong 
thread  was  then  attached  and  pulled  down 
through   the   larynx   and   out   through   the 
tracheotomy  opening.  The  radium  capsule, 
with  its  rubber  filter,  was  then  attached  to 
this  ligature,  and  pulled  downward  by  the 
thread  until  the  capsule  was  seen  by  the  mir- 
ror to  be  wedged  in  the  superior  opening  of 
the  larynx.  Twenty-five  miligrams  of  radium 
placed  in  a  rubber  filter  were  allowed  to  re- 
main in  position  of  one  and  a  half  hours.  The 
patient  was  given  a  preliminary  dose  of  mor- 
phia to  quiet  the  cough  resulting  from  the 
mtroduction    of    foreign    material    in    the 
larynx.  The  tracheotomv  tube  was  re-intro- 
duced and  the  lower  end  of  the  thread  was 
attached  to  the  tube,  while  the  upper  end  of 
the  thread  was  anchored  to  one  of  the  teeth. 
In  this  way,  the  radium  capsule  was  held  im- 
mobile during  the  hour  and  a  half  of  treat- 
ment. 

Considerable  reaction    followed   the   first 
seance,  but  at  examination  about  one  month 


later  it  was  found  that  the  epiglottis  was 
practically  clear  of  papillomata.  At  the  sec- 
ond seance,  the  radium  capsule  was  drawn 
well  down  into  the  larynx,  with  the  dosage  of 
twenty-five  milligrams  for  one  hour.  This 
was  followed  by  only  a  mild  reaction,  and 
partial  disappearance  of  the  laryngeal 
growths.  The  true  and  the  false  vocal  cords 
then  became  visible. 

A  third  treatment  was  given  after  a  period 
of  two  months,  w^ith  a  similar  dosage. 

After  three  treatments,  the  patient's 
larynx  was  practically  free  of  growths,  al- 
though a  few  small  tags  remained,  w-hich  will 
be  subject  to  further  irradiation.  During  the 
past  week,  a  letter  was  received  from  the 
patient  in  which  she  states  she  is  now  able  to 
dispense  with  the  tracheotomy  tube  for  one- 
half  day  at  a  time. 

In  presenting  this  case  for  discussion,  and 
in  giving  the  case  history,  we  believe  that  we 
have,  in  the  intralaryngeal  application  of 
radium,  a  powerful  agent  for  the  destruction 
of  chronic,  recurrent  laryngeal  papillomata. 
From  the  laryngological  standpoint,  papil- 
lomata may  be  divided  into  two  great 
groups ;  first,  those  which  are  easily  amenable 
to  surgical  treatment  and  w-hich  do  not  tend 
to  recur  after  removal,  and,  second,  those 
which  show  a  remarkable  tendency  to  recur- 
rence even  after  the  most  thorough  surgical 
removal  and  cauterization.  It  is  in  the  treat- 
ment of  this  second  group  of  cases,  which 
fortunately  are  somewhat  rare,  tliat  the 
above  procedure  is  recommended. 

"Rapid  and  extensive  recurrence  in  his- 
tologically benign  form  is  observed  especially 
in  children,  and  illustrates  the  remarkable 
regenerative  powers  of  the  laryngeal  epithe- 
lium. Laryngotomy  and  excision  or  cauteri- 
zation has  been  performed  three,  four,  and 
even  seven  times  in  a  relatively  short  period 
before  the  disease  could  be  arrested  (Wilkin- 
son, Lendon,  Clubbe).  In  this  group  of  cases, 
radium  treatment  has  given  excellent  re- 
sults." Ewing.  Neoplastic  Diseases. 

From  a  purely  theoretical  standpoint,  ow- 
ing to  the  slight  abilitv  of  the  radium  rays  to 
penetrate  tissues,  it  w^ould  seem  useless  to 
apply  radium  externally  to  the  lar\Tix,  and 
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this  was  found  to  be  true  in  this  particular 
case.  The  procedure  here  recommended,  viz., 
the  introduction  of  a  stout  thread  through 
the  laryngeal  and  tracheal  opening  and  the 
immobilization  by  this  means  of  the  radium 
capsule  in  the  larynx,  offers  we  think  a  prac- 
tically sure  method  of  cure  of  these  hitherto 
intractable  cases. 

With  regard  to  the  technique  employed,  it 
is  necessary  thoroughly  to  cocainize  the 
iaryngopharynx  and  also  the  trachea  through 
the  tracheotomy  opening.  At  the  same  time, 
the  patient  should  be  given  enough  anodyne 
to  keep  the  cough  reflex  in  abeyance.  The  ob- 
servation of  the  position  of  the  radium  cap- 
sule in  the  larynx  was  difficult  when  the  ordi- 
nary laryngeal  mirror  was  employed.  Ac- 
cordingly, it  was  found  more  practicable  to 
place  the  patient  Ijefore  the  fluoroscope  and, 
after  orientation  of  the  shadow  of  the  epi- 
glottis and  of  the  glottic  opening,  tlic  posi- 
tion of  the  radium  capsule  could  be  accur- 
ately determined.  If  the  capsule  was  placed 
too  high,  it  could  be  readily  drawn  down  by 
traction  on  the  ligature  through  the  trache- 
otomy opening.  This  procedure  was  found  to 
be  much  more  comfortable  for  the  patient 
and  far  more  accurate  than  observation  with 
reflected  light.  In  the  introduction  of  the 
bougie,  it  was  found  much  easier  to  introduce 
the  bougie  from  below  upward,  making  use 
of  the  tracheal  opening. 

Since  the  employment  of  the  intralaryn- 
geal  applications  in  this  case,  the  writer  has 
had  the  opportunity  of  using  the  radium  cap- 
sule in  an  advanced  case  of  carcinoma  of  the 
larynx,  where  a  tracheotomy  had  been  per- 
formed for  the  relief  of  obstruction  to 
breathing.  In  this  case,  it  was  difl^cult  to  in- 
troduce the  bougie  through  the  tracheotomy 
opening  up  into  the  larynx.  Acordingly,  the 
tracheotomy  tube  was  reinsened  with  the 
tracheal  end  pointing  upward,  this  permitting 
the  bougie  to  pass  upward  into  the  larynx. 
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This  procedure  had  to  be  [>erformed  expe- 
ditiously, inasmuch  as  the  patient's  respira- 
tions were,  of  necessity,  cut  off. 

While  the  observations  on  the  effect  of  the 
treatment  of  carcinoma  by  the  radium  cap- 
sule are  as  yet  incomplete,  the  fact  remains 
that  it  is  perfectly  feasible  to  retain  in  this 
way  any  desired  quantity  of  radium  in  inti- 
mate contact  with  the  diseased  tissue  for  any 
length  of  time  desired. 


5.  Chafn 
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Where  it  is  not  desirable  to  perform  a  pre- 
liminary tracheotomy,  it  is  possible  to  use 
an  intubation  tube  having  a  groove  cut  in  its 
side  for  the  holding  of  the  radium  capsule. 
The  method  described  above,  of  intralaryn- 
geal  application  is  only  put  forward  as  a  sug- 
gestion for  treatment  in  cases  where  all  other 
methods  have  failed. 


VTIONS  ON  THE  BEHAVIOR  OF  THE  NORMAL 
PYLORIC  SPHINCTER  IN  MAN* 

By  C.  W.  McCLURE,  M.D.,  and  L.  REYNOLDS,  M.D. 

BOSTON,   MASSACHUSETTS 


P  XPERIMENTAL  studies  on  the  physi- 
^^  ological  factors  influencing  the  motor 
functions  of  the  gastro-intestinal  tract  and 
the  relation  of  these  motor  phenomena  to  the 
digestion  and  absorption  of  food  products 
have  been  largely  carried  out  on  animals.  But 
the  results  obtained  from  such  studies  can  be 
applied  only  in  a  general  way  to  the  physiol- 
ogy of  the  digestive  tract  in  man.  It  follows 
that  more  intimate  knowledge  concerning 
various  phases  of  the  physiology  of  the  ali- 
mentary canal  in  man  would  aid  in  the  in- 
terpretation of  results  obtained  from  experi- 
mental studies  of  the  pathological  physiology 
of  human  digestion.  For  this  reason  certain 
phases  of  the  motor  functions  of  the  normal 
stomach  in  man  were  studied.  The  present 
preliminary  report  largely  deals  with  work 
bearing  on  the  question  of  "acid  control"  of 
the  pyloric  sphincter  in  man. 

Cannon  elaborated  the  theory,  suggested 
by  Pawlow  among  others,  that  acid  con- 
trolled the  action  of  the  pyloric  sphincter  in 
animals.  In  epitome  this  theory  is  that  the 
presence  of  acid  in  the  antrum  of  the  stom- 
ach causes  relaxation  of  the  pyloric  sphinc- 
ter, while  the  presence  of  acid  in  the  duo- 
denum causes  the  sphincter  to  contract.  The 
evidence  on  which  this  theory  is  based  was 
obtained  from  experiments  carried  out  on 
animals.  Phenomena  occur  in  animals  which 
the  theory  of  "acid  control"  does  not  explain, 
and  for  this  reason  other  controlling  factors 
are  assumed  to  exist.  Whether  or  not  acid  or 
some  other  factor  exerts  the  principal  control 
over  the  pyloric  sphincter  in  man  has  not 
been  demonstrated,  and  with  the  problem  the 
present  investigation  is  concerned.  The  re- 
sults obtained  by  previous  investigators  w^ill 
be  discussed  later. 


The  object  of  the  present  study  has  been  to 
determine : 

1.  The  degree  of  contraction  of  the  py- 
loric sphincter  when  foodstuffs  partially  fill 
the  normal  stomach. 

2.  The  behavior  of  the  sphincter  relative 
to  the  passage  of  carbohydrate,  protein,  or 
fatty  foods  from  the  normal  stomach  into 
the  duodenum. 

3.  The  effect  on  the  pyloric  sphincter  of 
direct  application  of  hydrochloric  acid  and 
sodium  bicarbonate  solutions  to  both  its 
antral  and  duodenal  ends. 

These  observations  of  the  stomachs  of 
normal  persons  were  made  by  means  of  the 
fluoroscope  after  feeding  meals  composed  of 
thick  porridge  and  barium  or  140  gm.  of 
ground  lean  meat  and  4  gm.  of  barium  sul- 
phate baked  into  a  loaf,  or  120  gm.  of 
ground  fatty  bacon,  5  tgg  yolks  and  40  gm. 
of  barium  sulphate  baked  into  a  loaf.  The 
protein  and  fatty  meals  were  of  constant 
bulk  and  consistency. 

I.  The  degree  of  contraction  of  the  nor- 
mal pyloric  sphincter. —  That  the  pyloric 
sphincter  is  closed  when  fluid  food  is  in  the 
stomach,  except  during  the  periods  in  which 
it  opens  to  permit  the  ejection  of  food  into 
the  duodenum,  was  demonstrated  in  191 3  by 
Cole.  His  observations  were  so  readily  and 
easily  confirmed  by  fluoroscopic  studies  that 
they  are  now  universally  accepted.  The 
authors  have  confirmed  Cole's  observations 
by  means  of  the  fluoroscope  a  large  number 
of  times.  Further  evidence  that  the  normal 
quiescent  sphincter  is  in  a  state  of  contrac- 
tion is  afforded  bv  the  fact  that  barium  mix- 
tures  can  be  forced  from  the  stomach  into 
the  duodenum  only  by  the  use  of  consider- 
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able  pressure  on  the  abdominal  wall  and  only 
when  the  sphincter  has  opened  in  relation  to 
the  advance  of  an  antral  peristaltic  wave. 
When  this  is  successful  the  filled  antrum  and 
first  portion  of  the  duodenum  are  seen  to  be 
connected  bv  a  narrow  isthmus  of  barium, 
which  represents  the  lumen  of  the  sphincter; 
on  cessation  of  pressure  this  narrow  isthmus 
disappears. 

2.  The  behavior  of  the  pyloric  sphincter 
relative  to  the  passage  of  carbohydrates,  pro- 
tein and  fatty  foods  from  the  stomach  into 
the  duodenum, — In  the  routine  clinical  jr-ray 
examination  of  the  stomach  a  carbohydrate 
meal  consists  of  500  c.c.  of  malted  milk  solu- 
tion in  which  90  gm.  of  barium  sulphate  are 
held  in  suspension  by  the  aid  of  potato 
starch.  The  meal  starts  through  the  normal 
pyloric  sphincter  immediately  or  within  a 
few  minutes  after  it  has  been  ingested.  The 
normal  sphincter  opens  regularly,  as  each 
antral  peristaltic  wave  approaches,  and  per- 
mits the  passage  of  the  barium  meal  into  the 
duodenum  over  a  period  of  about  ten  sec- 
onds. In  two  young  men  with  normal  stom- 
achs the  same  phenomenon  occurred  after 
the  ingestion  of  thick  oatmeal  porridge 
mixed  with  barium.  Except  in  abnormal  con- 
ditions accompanied  by  pylorospasm,  open- 
ing of  the  pyloric  sphincter  at  irregular  inter- 
vals, as  described  by  Cannon  in  cats,  was  not 
observed.  The  regular  opening  and  closing  of 
the  pyloric  sphincter,  except  in  the  presence 
of  pylorospasm,  is  so  well  known  that  no 
further  work  on  carbohydrate  meals  was 
deemed  necessary  in  the  present  investiga- 
tion. 

Observations  on  the  behavior  of  the  py- 
loric sphincter  after  the  ingestion  of  protein 
food  were  made  on  eleven  young  men,  ten 
with  normal  stomachs,  one  with  a  quiescent 
duodenal  ulcer,  and  one  woman  whose  stom- 
ach was  normal. 

Similar  observations  were  made  after  the 
ingestion  of  fatty  food  in  six  normal  young 
men.  The  duration  of  each  experiment  varied 
from  thirtv  minutes  to  six  hours.  In  these 
experiments  the  food  was  seen  to  pass  from 
the  stomach  into  the  duodenum  in  normal 


amounts  as  each  peristaltic  wave  approached 
the  pyloric  orifice.  By  normal  amounts  is 
meant  that  quantity  of  barium  which  passes 
through  the  pyloric  sphincter  after  the  in- 
gestion of  the  barium  meal  commonly  used 
in  an  .r-ray  examination  for  diagnostic  pur- 
poses. The  amounts  of  foodstuffs  and  of 
water  fed  in  these  experiments  formed  a 
very  thick  mush  when  thoroughly  mixed  to- 
gether in  a  mortar.  To  obviate  the  criticism 
that  the  consistency  of  the  food  pennits  it  to 
act  more  like  liquid  than  solid  foods,  the 
meat  and  fatty  meals  were  administered 
without  the  addition  of  water.  The  result 
obtained  was  the  same,  namely,  the  food- 
stuffs began  to  pass  through  the  pylorus 
immediately. 

Our  observations  seem  to  indicate  that 
both  fatty  and  protein  meals  begin  to  leave 
the  stomach  within  three  to  ten  minutes  after 
the  food  has  been  swallowed.  Furthermore, 
the  food  passes  through  the  sphincter  into 
the  duodenum  as  each  peristaltic  wave  ap- 
proaches the  pylorus.  The  amounts  of  a  sin- 
gle food  or  of  different  ones  which  pass 
through  the  sphincter  during  a  given  time 
do  not  vary  in  the  same  individual. 

3.  The  effect  of  hydrochloric  acid  and 
sodiitrn  bicarbonate  solutions  on  the  pyloric 
sphincter, — Solutions  of  hydrochloric  acid 
and  in  a  few  instances  of  sodium  bicarbonate 
were  introduced  into  the  duodenum  and  the 
effect  on  the  opening  and  closure  of  the  py- 
loric sphincter  was  ascertained.  The  behav- 
ior of  the  sphincter  was  constantly  observed 
through  the  fluoroscopy  The  activity  of  the 
sphincter  was  determined  by  the  passage  or 
non-passage  of  barium  from  the  stomach 
into  the  duodenum. 

The  subjects  used  were  hospital  patients 
whose  physical  condition  at  the  time  of  the 
experiments  was  considered  to  be  normal. 
The  usual  gastric  analyses  of  these  patients 
showed  no  abnormalities. 

The  observations  on  the  effect  of  hvdro- 
chloric  acid  and  sodium  bicarbonate  solutions 
on  the  pylorus  were  made  as  follows:  the 
duodenal  tube  was  passed  subsequent  to  a 
twelve  hour  fast;  the  tube  was  allowed  to 
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pass  into  the  duodenum.  The  time  required 
for  the  tube  to  pass  from  the  stomach  into 
the  duodenum  was  variable ;  at  times  it  was 
only  a  question  of  minutes  and  at  others  it 
required  an  hour  or  more.  After  the  tube  had 
entered  the  duodenum  a  meal  was  fed. 

The  meal  consisted  of  a  meat  and  barium 
meal  either  rinsed  down  with  200  c.c.  of 
water  or  made  in  a  mush  by  grinding  in  a 
mortar  with  100  c.c.  of  water.  In  certain 
cases,  w^here  the  subject  was  unable  to  eat 
the  whole  meal  prepared,  we  gave  an  addi- 
tional malted  milk,  potato  starch  and  barium 
mixture  to  enable  us  more  completely  to 
visualize  the  sphincter;  however,  this  was 
necessarv  in  onlv  two  cases. 

After  the  patient  was  observed  a  sufficient 
length  of  time  to  determine  that  the  peri- 
staltic waves  were  orderly  and  regular  we 
began  the  instillation  of  solutions  of  hydro- 
chloric acid  and  sodium  bicarbonate.  In  some 
instances  an  N/40,  in  others  N/20  and  in 
one  case  an  N/io  hydrochloric  acid  warmed 
to  body  temperature  w^as  instilled  in  from 
5  c.c.  to  20  c.c.  amounts  into  the  first,  second 
and  third  portions  of  the  duodenum.  The 
time  of  the  instillation  was  varied  in  relation 
to  the  normal  opening  time  of  the  pyloric 
sphincter.  In  some  cases  an  injection  w^as 
made  just  prior  to  the  normal  opening  time 
of  the  pyloric  sphincter  and  this  was  gauged 
by  the  observation  under  the  fluoroscope  of 
the  advance  of  an  antral  peristaltic  w^ave.  In 
other  instances  the  instillation  of  20  c.c.  of 
the  acid  was  begim  as  an  antral  peristaltic 
wave  reached  the  sphincter  and  the  instilla- 
tion continued  until  the  sphincter  had  opened 
and  closed  several  times.  In  another  series  of 
experiments  a  i  per  cent  solution  of  sodium 
bicarbonate  was  used  in  place  of  the  acid  and 
the  pylorus  was  similarly  observed.  In  these 
experiments  on  four  individuals  no  effect 
was  observed  on  the  opening  time  of  the 
sphincter,  the  amounts  of  barium  passing 
through  it,  or  upon  its  time  of  closure.  It  w^ill 
be  seen  consequently  that  the  behavior  of  the 
sphincter  is  the  same  whether  acid  or  alkali 
is  introduced  into  the  duodenum.  In  a  fifth 
subject  the  introduction  of  N/20  hydro- 
chloric acid  or  of  i  per  cent  sodium  bicar- 


bonate into  the  first  portion  of  the  duodenum 
produced  either  complete  or  partial  pyloro- 
spasm  and  vigorous  duodenal  antiperistalsis. 
This  rather  unexpected  behavior  was  subse- 
quently explained  by  the  discovery  of  a  duo- 
denal ulcer.  In  a  subject  the  introduction  of 
N/20  hydrochloric  acid  into  the  third  por-. 
tion  of  the  duodenum  produced  either  com- 
plete or  partial  pylorospasm  associated  with 
the  development  of  very  shallow'  gastric  peri- 
staltic waves.  In  one  subject  a  loop  of  the 
duodenal  tube  passed  through  the  sphincter 
into  the  duodenum  leaving  the  metal  tip  in 
the  antral  end  of  the  pyloric  sphincter.  This 
permitted  solutions  to  escape  from  the  orifice 
of  the  tul3e  directly  onto  the  antral  portion 
of  the  sphincter. 

DISCUSSION 

Our  observations  demonstrate  that  finely 
divided  foods,  regardless  of  whether  they 
are  solid  or  liquid,  begin  to  leave  the  stomach 
within  a  very  short  period  of  time.  Thus 
barium  was  observed  to  pass  the  sphincter  in 
the  time  required  for  the  subject  to  ingest 
the  meal  and  be  prepared  for  fluoroscopic 
observation,  w^hich  was  alwavs  less  than  ten 
minutes.  It  was  of  interest  to  observ^e  that 
carbohydrates,  fats  and  proteins  behaved 
alike  in  this  respect — contrary  to  what  one 
would  expect  from  reports  of  animal  obser- 
vations. That  this  phenomenon  is  true  for 
carbohydrate  meals  has  already  been  stated. 
But  with  the  exception  of  Cole  no  observa- 
tions in  man  of  other  types  of  meals  have 
been  published,  and  his  publication  unfor- 
tunately gives  no  experimental  details.  The 
barium  meal  passed  through  the  pyloric 
sphincter  as  each  antral  peristaltic  wave  ap- 
proached that  orifice.  Cole  has  previously 
made  similar  observations.  The  opening  of 
the  pylorus  at  irregular  intervals,  as  de- 
scribed by  Cannon  in  cats,  w-as  not  noted.  It 
was  observed  that  the  antral  portion  of  the 
stomach  was  cfuiescent  except  for  peristaltic 
wMves  which  at  regular  intervals  swept  over 
it.  The  contents  of  the  antrum  w^ere  conse- 
quently not  undergoing  a  mixing  process  and 
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the  same  food  must  have  remained  in  contact 
with  the  gastric  mucosa.  Therefore,  the  sur- 
face of  the  antral  mucous  membrane  would 
be  covered  with  material  of  a  fairlv  constant 
degree  of  acidity.  It  is  very  probable  that  the 
reaction  of  this  material  is  acid.  This  state- 
ment is  based  upon  the  following  facts: 

I.  The  authors  have  found  in  two  sub- 
jects, after  feeding  a  meat  meal,  the  food 
when  first  ejected  from  the  stomach  into  the 
duodenum  to  contain  free  hvdrochloric  acid 
in  the  strength  of  N/60  and  N/500.  The 
position  of  the  metal  tip  of  the  duodenal  tube 
and  the  phenomena  transpiring  in  the  stom- 
ach and  duodenum  at  the  time  the  specimen 
for  analysis  was  withdrawn  wxre  determined 
by  fluoroscopic  observation. 

From  the  above  it  follows  that  in  order 
for  the  stimulation  of  acid  in  the  stomach  to 
open,  and  in  the  duodenum  to  close  the 
sphincter,  there  must  be  assumed  the  exist- 
ence of  a  very  delicate  balance  between  the 
antral  and. duodenal  reflexes  in  relation  to 
the  presence  of  the  same  degree  of  acidity, 
the  duodenal  reflex  being  much  the  more 
sensitive. 

McClendon  and  ]\Ieyers  and  the  authors 
have  found  the  contents  of  the  first  portion 
of  the  human  duodenum  to  be  either  neutral 
or  of  low  acidity.  After  emptying  itself  of 
food  just  ejected  from  the  stomach  the  duo- 
denum will,  therefore,  be  practically  neutral 
in  reaction,  and  in  the  presence  of  pancreatic 
juice  possibly  alkaline.  Then  if  acid  in  the 
stomach  causes  the  sphincter  to  relax,  the 
sphincter  should  become  patent  when  the 
duodenum  empties  itself  of  food.  That  this  is 
not  the  case  is  demonstrated  by  the  difficultv 
experienced  in  pushing  barium  through  the 
sphincter  into  the  duodenum  by  palpation  of 
the  abdominal  wall.  In  fact,  it  is  probable 
that  barium  can  be  caused  to  enter  the  duo- 
denum by  this  means  only  when  the  sphincter 
opens  in  relation  to  the  advance  of  an  antral 
peristaltic  wave.  From  this  it  follows  that,  if 
the  pyloric  sphincter  is  under  **acid  control,'* 
then  the  fact  that  it  opens  at  regular  inter- 
vals and  normally  only  in  a  definite  relation 
to  the  advance  of  an  antral  peristaltic  wave 
makes  it  necessary  to  assume  either  ( i )  that 


there  is  a  finely  adjusted  acid  regulatory 
mechanism  in  the  antral  region  of  the  sphinc- 
ter which  produces  the  proper  degree  of 
acidity  to  relax  the  sphincter  at  a  fairly  exact 
time  in  relation  to  the  approach  of  a  peri- 
staltic wave  toward  the  sphincter;  or  (2) 
that  a  comparable  mechanism  for  properly 
neutralizing  the  contents  of  the  duodenum 
must  exist.  If  either  or  both  such  mechan- 
isms exist  they  must  be  so  adjusted  as  to  per- 
mit of  changes  in  the  rhythm  of  the  time  of 
opening  of  the  sphincter,  as  occurred  in  one 
of  our  experiments  after  pouring  alkali  onto 
the  end  of  the  pyloric  sphincter.  Further- 
more, while  the  sphincter  closes  suddenly  it 
remains  open  an  appreciable  length  of  time. 
Barium  flows  through  the  sphincter  as  an 
antral  peristaltic  wave  approaches  and  con- 
tinues to  do  so  until  the  wave  has  spent  itself. 
The  sphincter,  therefore,  does  not  close  as 
soon  as  acid  enters  the  duodenum,  and  the 
presence  of  acid  we  have  demonstrated  ex- 
perimentally. If  acid  in  the  duodenum  causes 
closure  of  the  sphincter  then  either  (i)  the 
proper  degree  of  acidity  must  be  always  de- 
veloped at  a  time  when  an  antral  wave  has 
spent  itself,  or  (2)  a  secondary  mechanism 
in  some  way  regidating  the  reflex  must  be 
assumed. 

The  existence  of  the  various  factors  out- 
lined are  necessary  to  explain  the  theory  of 
*'acid  control*'  of  the  sphincter,  and  their  ex- 
istence has  not  been  proved.  The  assumption 
of  the  existence  of  these  factors  renders  the 
mechanism  of  the  control  of  the  sphincter 
exceedingly  complex.  It  is  possible  that  some 
other  less  complicated  mechanism  may  exist 
in  man.  The  latter  has  been  suggested,  but 
not  proved,  by  Luckhart,  Phillips  and  Carl- 
son. These  investigators  found  that  a  rela- 
tion exists  between  the  muscular  activity  of 
the  antrum  and  the  opening  of  the  sphincter. 

In  four  of  the  experiments  here  reported 
it  has  been  shown  that  acid  introduced  into 
the  duodenum  did  not  prevent  the  opening  of 
the  sphincter.  These  observations  do  not 
support  the  theory  that  acid  in  the  duo- 
denum causes  contraction  of  the  pyloric 
sphincter.  Furthermore,  sodium  bicarbonate 
was  poured  into  the  duodenum  in  a  quantity 
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which,  judging  from  the  limited  observations 
of  the  degrees  of  acidity  of  the  duodenal 
contents,  was  sufficient  to  bring  about  neu- 
tralization. The  latter  must  have  occurred  in 
an  experiment  in  which  5  per  cent  sodium 
bicarbonate  solution  was  allowed  to  flow  into 
the  duodenum.  The  carbonate  solution  was 
introduced  on  two  occasions  in  quantities  of 
10  c.c.  and  20  c.c.  after  the  pyloric  sphincter 
had  opened  and  up  to  the  time  of  its  com- 
plete closure.  Before  the  introduction  of  the 
carbonate  solution  the  chyme  was  collected 
as  it  was  poured  into  the  first  portion  of  the 
duodenum  during  the  latter  half  of  the  time 
the  sphincter  remained  open.  This  allowed 
the  first  portion  of  the  chyme  to  clear  the 
region  of  the  metal  tip  of  duodenal  contents. 
The  concentration  of  free  hydrochloric  acid 
in  the  chyme  was  N/500,  and  of  total  acidity 
N/25  (titrated  to  phenolphthalein).  Accord- 
ing to  the  "acid  control"  theory,  the  sphincter 
should  have  remained  patent  as  long  as  the 
duodenal  contents  in  these  experiments  were 
alkaline.  This  it  did  not  do,  but  was  observed 
to  close  completely.  However,  absolute  evi- 
dence that  the  amount  of  carbonate  intro- 
duced neutralized  all  the  acid  in  the  duo- 
denum could  not  be  obtained,  although  but 
little  doubt  can  exist  that  neutralization  was 
eflFected. 


CONCLUSIONS 

Conclusions  drawn  from  the  experimental 
work  here  presented  are  as  follows: 

1.  Finely  divided  carbohydrate,  protein  or 
fatty  foodstuffs  begin  to  leave  the  normal 
human  stomach  within  from  three  to  ten 
minutes  after  their  initial  ingestion. 

2.  Under  normal  conditions  the  human 
pyloric  sphincter  opens  regularly  at  the  ap- 
proach of  each  antral  peristaltic  wave,  allows 
chyme  to  pass  through  into  the  duodenum 
during  an  appreciable  length  of  time,  and 
closes  when  the  antral  peristaltic  wave  has 
spent  itself. 

3.  The  introduction  of  N/40,  N/20  or 
N/io  hydrochloric  acid  solutions  into  the 
first,  second  or  third  portions  of  the  normal 
human  duodenum  either  produced  no  effect 
on  the  opening  of  the  pyloric  sphincter  as 
observed  by  means  of  the  fluoroscope,  or  pro- 
duced effects  which  were  interpreted  as  the 
result  of  abnormal  irritation  of  the  duodena! 
mucosa. 

4.  Neutralization  of  the  contents  of  the 
first  portion  of  the  duodenum  did  not  prevent 
the  closing  of  the  pyloric  sphincter. 

5.  The  experimental  results  obtained  offer 
evidence  that  acid  is  not  the  principal  factor 
controlling  opening  and  closing  of  the  pyloric 
sphincter  in  man. 
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TN  view  of  the  number  of  recently  reported 
^  cases  of  syphilis  of  the  stomach,  which 
simulates  in  appearance  that  of  the  leather- 
bottle  stomach,  it  seems  advisable  to  revise 
our  ideas  of  the  roentgen  diagnosis  of  this 
condition. 

Despite  the  difficulty  of  attempting  to  dif- 
ferentiate by  roentgen  methods  alone  diffuse 
infiltrating  scirrhus  carcinoma  from  syphi- 
litic infiltration,  or  fibrous  infiltration  of  the 
stomach,  it  is,  nevertheless,  possible  to  dis- 
tinguish these  cases  one  from  the  other  in  a 
large  enough  proportion  of  cases  at  least  to 
facilitate  and  augment  clinical  diagnosis ;  and 
in  many  instances  it  is  possible  to  make  an 
absolutely  correct  diagnosis  when  taken  in 
conjunction  with  the  Wassermann  test. 

The  leading  monographs  on  leather-bottle 
stomach  have  been  and  are  based  largely 
upon  clinical,  operative  or  postmortem  evi- 
dence; but  with  the  addition  of  roentgen 
methods  of  study  of  living  pathology,  which 
permit  of  diagnosis  in  life,  heretofore  not 
possible,  our  knowledge  of  the  subject  is 
considerably  supplemented. 

The  term  '*leather-bottle"  appears  to  be 
based  upon  the  consistency  and  thickness  of 
the  stomach  wall  rather  than  from  anv  defi- 
nite  resemblance  to  our  modern  bottles; 
though  the  narrowing  of  the  pyloric  end  of 
the  stomach  and  a  compensatory  widening 
of  the  cardiac  end  would  seem  to  be  the 
reason  for  calling  it  a  "leather-bottle"  stom- 
ach, after  the  leathern  water  bottles  of  the 
early  Egyptians.  Schrumpf  (1876)  calls  it 
"field-canteen"  stomach. 

Dr.  H.  H.  M.  Lyle^  in  1911  collected  sev- 

"^  Annals  of  Surgery,  Nov.  191 1. 
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entv  cases,  described  under  the  term  linitis 
plastica  or  cirrhosis  of  the  stomach,  and  re- 
ported a  case  cure*.!  by  gastrojejunostomy. 
This  case  has  been  under  observ^ation  for 
nine  years  and  is  still  alive,  Dr.  Lyle  informs 
me. 

Carman^  (1920)  has  reported  three  cases. 

From  our  roentgenologic  observation  of 
these  cases,  it  appears  that  the  peculiar  type 
of  stomach  to  which  the  term  "leather- 
bottle"  has  been  applied  may  represent  any 
one  of  three  conditions:  first,  fibromatosis; 
second,  syphiHs ;  third,  diffuse  carcinoma. 

Cases  illustrating  these  three  types  to- 
gether with  the  roentgen  findings  are  re- 
ported below  •. 

CASE     HISTORIES 

Case  I.  Leather-Bottle  Stomach  Due 
TO  Fibromatosis. —  H.  O.,  female,  aged 
fifty.  Seven  months  prior  to  admission  to 
St.  Luke's  Hospital  the  patient  noticed  a  tu- 
mor in  the  epigastrium,  w^hich  on  examina- 
tion was  found  to  be  firm,  movable  and  non- 
tender.  There  was  no  complaint  of  pain, 
vomiting,  nausea,  sour  eructations  or  jaun- 
dice. Solid  foods  caused  gastric  distress  fol- 
lowed by  some  belching  of  gas;  there  were 
several  bloody  stools  but  no  tarry  ones;  a 
loss  of  forty-five  pounds  in  one  year.  The 
general  appearance  was  that  of  a  fairly  well 
nourished,  not  acutely  ill  woman. 

Gastric  analysis,  free  HCl — o,  total  acidity 

—30. 

Roentgen  examination  revealed  a  doform- 

2  Carman  and  Miller.  Roentgen  Diagnosis,  Dis- 
eases of  the  Alimentary  Canal.  Saunders,  1920. 

Roentgen  Ray  Society,  Minneapolis.   Minn..   Sept,    14-17,    19^0. 
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ity  of  the  horizontal  |>ortion  of  the  stnmach  The  stomach  practically  emptied  itself  in  one 

involving  about  one  third  of  the  stomach  hour.  At  the  sixth  hour  the  meal  had  reached 

wall.   (Fig.  i).  It  was  very  smooth  and  re-  the  hepatic  flexure.  A  considerable  portion  of 

sembled  closely  a  specific  infiltration.   Both  the  meal  had  l>een  eliminated  at  the  twenty- 

the  greater  and  lesser  curvatures  were  in-  fourth  hour. 

volved.  The  stomach  emptied  at  an  exceed-  A  confirmatory  examination  showed  the 

ingly  rapid  rate,  the  meal  meeting  with  prac-  deformity  of  the  stomach  persisting  and  flu- 


Fin.  I.  Case  T.  Leathkh-Bottle  Stomach  Due  to  FiiiHOMATOsis. 
EJRhl  miiiuies  after  meal.  Deformiij-  of  stomach  invoKiitg 
greater  and  lesser  curvatures.  Irregularity  at  esophageal  en- 
trance indicating  infiltration.  Microscopic  cxnminalion  showed 
increase  in  fibrous  tissue  liut  no  evidence  of  cancer. 

tically  no  delay  at  the  pylorus,  so  that  in  five  oroscopic  examinati«m  showed  the  mass  in 

minutes  the  stiiatl  iiilesttne  was  filled.  The  the  abdomen  to  be  related  to  the  defoniiity 

duodenum  was  slightly  dilated.  At  the  car-  of  the  stomach  wall. 

diac  end  of  the  stomach  there  was  some  ir-  Preoperative   clinical   diagnosis:    Carcin- 

regularity  alx>nt  the  entrance  to  the  esopha-  onia  of  the  stomach.  At  operation  the  stom- 

gus,   suggesting  infiltration  of  this  region,  ach  was  found  infiltrated  with  a  large  tumor 
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mass  extending  over  the  lesser  curvature 
from  the  cardia  to  the  pylorus.  Lymphatics 
dilated,  but  no  enlarged  or  palpable  glands; 
no  epigastric  adhesions.  Incision  made  in  the 
stomach  just  above  the  pylorus  and  two 
small  pieces  removed  for  microscopic  ex- 
amination. 

Pathologic  examination  of  the  specimen 
taken  from  stomach  wall  showed  consider- 
able thickening,  apparently  in  the  submucosa. 
The  mucosa  appeared  normal  and  the  serous 
coat  was  smooth  and  shining.  The  smaller 
fragment  consisted  only  of  mucosa  and  sub- 
mucosa. The  latter  was  greatly  thickened. 
There  was  no  evidence  of  any  gross  lesion. 

Microscopic  e.xamination  of  the  specimen 
showed  that  there  was  a  very  considerable 
increase  in  the  fibrous  tissue  of  the  sub- 
mucosa. This  was  very  thick,  rather  dense. 
contained  large  fibroblastic  nuclei  which  were 
well  stained  and  gave  the  fonn  of  cellular 
tissue.  The  mucosa  was  normal  overlying 
this,  or  in  some  places  was  slightly  hyper- 
trophic. Blood  vessels  were  only  moderately 
thick-walled,  showing  comparatively  little 
change.  There  was  no  perivascular  infiltra- 
tion, and  only  very  little  infiltration  of  the 
fibrous  tissue,  except  along  the  deep  surface 
of  the  mucosa  where  there  were  rather  nu- 
merous lymphocytes.  The  pathologic  lesion 
appeared  only  as  a  diflruse  overgrowth  of 
fibrous  tissue. 

Xo  cells  suggestive  of  a  neoplasm  coitlil  be 
detected  ill  the  section. 

Patient  was  placed  on  anti-syphihtic  treat- 
ment in  sjjite  of  the  negative  W'assermann 
examination.  \o  improvement  resultetl. 

Roentgen  examination  five  weeks  after 
operation  and  about  three  weeks  after  the 
beginning  of  treatment  showed  practically 
no  change  in  contour  or  emptying  time  of 
the  stomach.  (Fig.  2.) 

Eleven  months  later  the  patient  returned 
to  the  hospital  complaining  of  abdominal  dis- 
tention of  two  months'  duration,  combined 
with  a  swelling  of  the  legs  for  two  weeks. 
She  was  able  to  take  only  a  small  amount  of 
food  at  a  time.  There  was  no  dyspnea  or 
cardiac  distress;  no  jaundice,  pain  or  con- 
stipation. The  lump  in  the  epigastrium  was 
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still  present.  She  gained  in  weight  after  the 
operation  but  then  liecame  so  weak  she  was 
quite  unable  to  walk. 

Physical  examination:  patient  fairly  well 
nourished  and  developed;  not  acutely  ill;  no 
cyanosis,  jaundice  or  dispnea.  Abdomen  was 
distended,  tense,  dull  in  flanks;  fluid  was 
present  in  epigastrium ;  irregular,  large  mass 
just  above  umbilicus;  no  rigidity.  Gastric 
analysis:  free  HCl — o;  total  acidity — 10. 


;  I.  (Same  case  as  Figure  1.)  FriiROMA- 
t  weeks  alter  cxploralor^'  operalioii  and 
of  section.  Ten  minutes  after  meal, 
>■  no  change  in  contour  or  cmplyinR  time 


Fluoroscopic  examination  showed  distinct 
delay  in  the  esophagus,  indicating  .spasm  or 
organic  constriction  at  the  cardiac  end  of  the 
stomach. 

Roentgen  examination:  the  stomach  re- 
mained very  .small  as  noted  at  previous  ex- 
amination. The  greatest  transverse  diameter 
of  the  stomach  was  only  5  cm.  This  con- 
firmed the  diagno.sis  of  leather-bottle  stom- 
ach, (ireater  cunature  3  inches  above  the 
umbilicus.  At  the  fourth  hour,  the  stomach 
was  entirely  empty.  \o  delay  in  the  ileum. 

The  colon  was  sluggish.  Most  of  the  meal 
remained  in  the  transverse  portion  of  the 
colon  at  the  twenty-fourth  hour. 

At  the  forty-eighth  hour  some  of  the  meal 
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had  reached  the  sigmoid.  Traces  remained  in  vice  ot  St.  Luke's  Hospital.  New  York,  by 

the  transverse  portion  of  the  colon.  Dr.  Samuel  Lambert  on  September  29,  1914, 

The  abdomen  was  aspirated  and  10  c.c.  of  with  a  provisional  diagnosis  of  gastric  ulcer. 

fluid  removed.  No  operation.  No  medication.  History:  Patient  had  suffered  from  pain 

except  tonic.  Rest.  and  vomiting  for  two  years  with  a  loss  of 


Fig.  3.  Case  II.  Leather- Bottle  Stomach  Due  to  Svphilis.  (Aged 
Twenty-three.)  Two  minuics  after  meal.  Note  diminished  sijic  of 
stomach  with  compcnsalorj'  dilatation  of  esophagus  and  rapid  passage 
of  (he  meal  through  the  pylorus. 

Case     IL     Leather-Bottle     Stomach      fifty  pounds  in  weight.   Four  months  pre- 

DuE  TO  SvniiLis.' — ^^  A.,   female,  aged     viously  she  had  had  a  therapeutic  abortion 

twenty-three,    married.    Case    referred    for     performed   for   persistent   vomiting  and   a 

roentgen  examination  from  the  medical  ser-     similar  occurrence  once  before  that,  three 

months  after  her  marriage.  Whenever  she 

3This  case  is  o.ie  of  a  proup  of  cases  of  syphilis     ^^^^  f^od  she  was  seized  with  a  sharp  pain 

of  the   stomach   reported   in   American  Journal  of      .        ,  .  ,  ,   „  ,  ,  ..   '^   . 

R0ENTCE.101-OCY,  February  1917,  iv,  76,  l.y  the  author.      1"  the  epigastnum  followed  by  vomitmg  in 
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about  fifteen  minutes,  which  relieved  the 
pain.  Test  meal:  blood,  o;  lactic  acid,  o;  free 
HCi,  o;  total  acidity,  14. 

Roentgen  examination  showed  a  peculiar 
deformity  involving  the  pyloric  half  of  the 
stomach.  (Fig.  3.)  This  region  appeared  to 
be  infiltrated,  together  with  the  pyloric  ring 
which  is  held  open  allowing  the  food  to  pass 
out  of  the  stomach  in  a  most  remarkable 
manner.  At  the  sixth  hour  there  was  a  small 
residue  high  up  in  the  cardiac  end  of  the 
stomach.  Syphilis  of  the  stomach  was  diag- 
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had  ceased  and  weight  had  been  gained. 
Roentgen  examination  showed  the  peculiar 
deformity  of  the  stomach  persisting  and  at 
the  sixth  hour  there  was  a  small  residue  at 
the  cardiac  end  of  the  stomach. 

March  i,  1915.  patient  remarkably  im- 
proved, had  gained  forty-four  pounds  in 
weight,  and  was  entirely  free  from  pain  and 
vomiting.  Roentgen  examination  showed  the 
deformity  at  the  pyloric  end  of  the  stomach 
still  persisting  and  the  stomach  emptying  at 
a  very  rapid  rate.  (Fig.  5.)  At  the  sixth  hour 


IG.  4-   Case 

II.   (S: 

ime  case 

as   FiRUres  3  and  5.) 

Syphilis. 

(Ar.ED 

Twenty- 

THkEE.)     Confirmatory 

cxamifidtic 

in.  Five 

miTiuies 

after  meal. 

nosed  and  a  Wassermann  examination  ad- 
vised. It  was  reported  four  plus. 

On  October  5,  1914,  a  confirmatory  ex- 
amination was  made.  This  duplicated  the 
finding  of  a  peculiar  deformity  involving  the 
pyloric  half  of  the  stomach  causing  a  consid- 
erable narrowing  of  the  lumen,  an  appear- 
ance which  is  characteristic  of  syphilis  of  the 
stomach.  {Fig.  4.)  On  November  11,  1914, 
another  examination  was  made  after  the  pa- 
tient had  been  placed  on  anti-spyhilitic  treat- 
ment following  the  findings  of  a  positive 
Wassermann  reaction.  Nausea  and  vomiting 


Fig.   5.   Case   II.    (Same  case  as  Figures  3  and  4.) 

SVPHILIS.      (.V.ED     TWENTY-THBEE.)      Fivc     mOnths 

after  medical  treatment.  Ten  minutes  after  meal. 
Cessation  of  symptoms.  Increase  in  si/e  of  stomach 
with  less  rapid  emptying. 

there  was  a  very  small  residue  in  the  cardiac 
end  of  the  stomach,  very  much  as  in  the 
earlier  examination. 

February  16,  1916,  roentgen  examination 
showed  still  further  improvement  in  the  size 
of  the  stomach,  indicating  some  absorption 
of  the  infiltration.  This  was  particularly  evi- 
dent about  the  pylorus,  the  sphincter  having 
regained  its  function  so  that  food  passed 
through  it  at  alx^ut  a  normal  rate  instead 
of  at  the  excessive  rate  previously  noted. 
She  was   free   from  all  stomach  symptoms 
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and  had  gained  fifty-four  pounds  in  weight. 
November    20,    191 6,    gave    bi  rth    to    a 
healthy  child. 

Case    III.    Leather- Bottle    Stomach 
Due  to  Carcinoma  in  a  Girl  Twenty- 


first  there  was  no  nausea  or  vomiting,  but 
later  it  was  accompanied  by  incessant  vomit- 
ing. There  was  no  blood  in  the  vomitus. 
There  was  marked  loss  in  weight. 

Physical  examination ;  a  very  poorly  nour- 
ished  adult    female,   decidedly    pale,    with 
three  Years  of  A(;e.'' — D.  \'.,  admitted  to     drawn  features.  Abdomen:  there  was  a  mass 


IC.  0.  OSK  111.  Lb,\thkh-H<hti.e  Sj"m 

TWKNTV-THKEE  YeAMS  OF   :\r.F..   TwO 

of   ihc   csnphaKii s,   diTninishctl   ni/.v 
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St.  Luke's  Hospital  March  24.  1919,  with  a 
clinical  diagnosis  of  anemia.  Possible  cause, 
carcinoma  of  tlie  stomach  or  .splenomegaly. 
History,  four  months  ago  patient  began 
to  suffer  from  indigestion,  especially  notice- 
able about  one-half  hour  after  meals  and 
lasting  from  one  to  one  and  a  half  hours.  .\t 


*Thiii  is  iht  carlicKt  aKf  '" 
stomach  h.is  liccii  oliscriod  1 
Iht  ajit  of  fifli-cn  vcars  is  a 
-f  Ihc  .-twrricax  M,;!iral  A. 


which  c. 


a  of  ihi- 


r  Die  -ni  C.MicrNOMA,  in  a  Girl 

lulcs  after  meal.  Note  dilalalion 

'   of    stomach   with   rapid   emptying. 

in  the  epigastrium  extending  to  the  left  side 
and  palpable  two  inches  lielow  the  costal 
margin.  It  moved  with  respiration  and  had  a 
very  distinct  edge.  It  appeared  to  represent 
either  the  left  lobe  of  the  liver  or  the  spleen. 
Wassermann  reaction  negative.  Gastric  anal- 
ysis: free  HCl — o;  total  acidity — o. 

Roentgen  examination:  the  fluoroscope  re- 
vealed a  most  remarkable  condition.  The 
opai|UC  meal  passed  immediately  out  of  the 
stomach.     The     condition     resembled    very 
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closely  that  observed  in  several  cases  of  syph- 
ilis of  the  stomach.  The  opaque  meal  ex- 
amination confirmed  the  fluoroscopic  find- 
ings of  a  remarkably  small  stomach  with  a 
gaping  pylorus.  So  rapid  was  the  emptying 
of  the  stomach  that  a  roentgenogram  was 
made  with  extreme  liifficulty,  taken  while 
the  patient  was  in  the  act  of  swallowing  and 
prone  on  the  table.  (Figs.  6,  7,  8.)  The 
stomach  as  thus  outlined  measureil  only 
about  1 1  by  3  cm.  Eight  days  later  a  con- 
firmatory examination  was  made  with  the 
patient    in    the    prone    position.    A    partial 
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under  surface  of  the  liver.  A  jejunostomy 
was  performed  and  a  tube  inserted. 

Pathological  examination.  Specimen  re- 
moved at  operation  consisted  of  a  small  node 
from  the  greater  curvature  with  considerable 
inflammatory  tissue  surrounding  it.  It  was 
very  firm  and  white  on  section. 

Microscopic  examination  of  the  section 
showed  a  considerable  amount  of  inflamma- 
tory tissue  invading  the  fat.  There  was  also 
a  small  lymph  node  which  was  almost  en- 
tirely fibrous.  This  fibrous  tissue  and  fat 
were  diffusely  invaded   by   small   epithelial 


Case  III.  (Same  ca 
■isoMA.  (Ar.F.n  Twe; 
'   meal.    Meal    passin 


as  Fifnires  6  and  8.)  Fin,  8,  C.\se  111.  (Srune  cai^e  as  FiRiirts  6  and  7-> 
-THHEE.)  Six  minutes  Cahci.voma.  (.\ge[)  Twenty-three.)  PLi^ht  minutes 
rapidly    into    jejunitm.        after  meal.  Slomach  almost  entirely  empty. 


filling  of  the  esophagus  could  be  made  out, 
suggesting  some  attempt  at  compensatory 
dilatation  to  make  up  for  the  small-sized 
stomach. 

The  patient  was  operated  upon  April  2.1, 
1919.  The  duodenum,  pylorus  and  distal  inch 
of  the  stomach  were  apparently  normal. 
Proximal  to  this  was  a  lump  which  was 
sharply  marked  by  a  hard  indurated  line.  The 
stomach  was  contracted  and  the  walls  were 
the  seat  of  nodular  induration  which  felt 
carcinomatous  to  the  operator.  Surrounding 
the  stomach  there  were  a  few  hard  nixies. 
The  stomach   was  closelv   adherent   to   the 


cells  growing  singly  or  in  slender  tubules  ap- 
parently in  the  lymph  vessels.  They  were 
only  moderately  hyperchroniatic,  the  nuclei 
were  rather  large  in  proportion  to  the  size 
of  the  cell,  although  the  entire  structure  was 
comparatively  small.  Some  of  the  blocKl  ves- 
.sels  were  very  thick-wailed  and  the  coats 
were  extensively  invaded  by  these  small  cells. 
The  fat  appeared  to  l)e  actively  growing  since 
there  were  numerous  nucleated  cells  with  a 
pale  cytoplasm  as  well  as  fat  vacuoles  with- 
out nuclei.  Diagnosis:  Carcinoma  in  inflam- 
matory tissue  from  greater  curvature  of 
stomach. 
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In  spite  of  the  operative  procedure  the  pa- 
tient continued  to  lose  weight  and  strength 
and  died  two  weeks  later.  Autopsy  revealed 
cancer  of  the  stomach  and  the  following 
notes  were  extracted  from  the  autopsy  rec- 
ord: The  neoplasm  began  at  the  cardia.  The 
cancer  extended  along  the  lesser  curvature 
and  stopped  short  about  3  cm.  abo\'e  the 


toneuni,  but  the  exact  site  of  the  original  tumor 
could  not  be  determined.  It  probably  originated 
in  the  stomach.  The  history  is  as  follows:] 

Case  IV.  Leather-Bottle  Stomach 
Probably  Due  to  Carcinoma. — C.  M., 
male,  aged  fifty-six.  Has  complained  of 
stomach  trouble  for  nine  months;  suffered 


G.  9.  Case  lli.  Carcinoma  of  the  Stomach,   (Aged  Twenty-three.) 
Photograph  of  stomach  showing  diminished  size  and  thick  wall. 


pyloric  opening.  The  lesser  curvature  was 
greatly  thickened.  The  omentum  was  firmly 
fixed  to  the  greater  curvature  and  a  little  of 
the  fundus  remained  free  from  the  growth. 
The  pancreas  was  adherent  to  the  stomach 
and  on  section  appeared  to  be  normal.  The 
stomach  was  contracted,  measuring  but  10 
cm.  in  its  vertical  axis.  (Fig.  9.)  The  liver 
showed  no  evidence  of  metastatic  involve- 
ment. 

[A  fourth  case  of  a  very  similar-shaped 
stomach  has  been  encountered  and  explored 
surgically  and  the  microscopic  examination 
showed  the  presence  of  carcinoma  of  the  i)eri- 


f  rom  vomiting  and  pain  in  the  abdomen.  Ad- 
mitted to  St.  Luke's  Hospital,  July  12,  1919, 
under  the  service  of  Dr.  Nathan  Green. 

Roentgen  examination  revealed  a  remark- 
ably small  stomach,  measuring  about  12  by 
4  cm.  in  diameter,  (Fig.  10.)  The  pylorus 
was  gaping  so  that  the  duodenum  and  upper 
jejunum  were  filled  within  a  few  minutes. 
There  was  secondary  dilatation  of  the 
esophagus.  The  findings  were  typical  of 
leather-lx)ttle  st(miach  and  closely  resembled 
cases  of  syphilitic  infiltration  of  the  stomach 
wall,  Wassermann  was  negative. 

Exploratory   laporotomy  was  performed 
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July  22,  1919,  by  Dr.  Green.  The  abdomen  the  carcinoma.  Both  the  stomach  and  the 

was  markedly  distended.   There   was    free  transverse  colon  were  infiltrated  with  the 

fluid  in  the  peritoneal  cavity.  The  intestines  new  growth.  The  liver  was  hard  and  nodular 

were  matted  together  owing  to  numerous  and  studded  with  metastatic  nodules.  A  sec- 


Fic.  10.  Case  IV.  Leathf.r-Bdttle  Stomach  Due  Pboiimii.y  to  Carcinoma. 
Fifty  minuies  after  meal.  Xolc  small  size  of  stomach  with  compcnsalory 
dilatation  of  esophagus,  Paiholonic  examination:  metastatic  carcinoma 
from  abdomen;  origin  of  ^fowth  not  evident. 

adhesions  and  covered  by  minute  carcino-  tion  was  removed  for  microscopic  examina- 

matous  growths.  The  stomach  and  transverse  tion  from  the  infiltrated  omentum. 

colon  were  matted  together  so  that  it  was  Microscopical    examination    reported    by 

impossible  to  determine  the  primary  seat  of  Dr.  L.  C.  Knox.  Section  consisted  of  fatty 
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tissue  with  extensive  productive  inflamma- 
tion and  large  collections  of  lymphocytes, 
and  throughout  this  a  few  infiltrating  car- 
cinomata  cells.  The  celts  were  rather  small 


aged  sixty-three.  The  patient  had  suffered 
from  vomiting  for  several  months;  no  food 
in  the  voniitus,  just  mucus  and  apparently 
bile.  The  vomiting  had  become  almost  con- 


and  were   found  in  small  groups  only,  but  tinuous  and  was  without  relation  to  the  tak- 

the  nuclei  were  large,  hyperchromatic,  and  tng  of   food.    It   was   impossible  to  obtain 

showed   numerous  mitoses.   There   was   no  stomach  contents  for  a  gastric  analysis.  (The 

tendency  to  form  glands  and  no  evidence  as  reason  for  this  is  very  evident  in  view  of  the 


Tw.-n(i 


^^ASF,  V.  Lf.athek-11i)tti.f.  Stomach  Die  to  Camcixi 
five  mimiics.  Note  small  si/e  ;ind  diimli-licU  sliapt.  \ 
t  and  compciisalory  dilatalioti  of  i;sophasiis. 


to  the  possible  origin  of  the  growth.  Diag- 
nosis: Metastatic  carcinoma  from  alxlomen. 

Discharged  from  the  hospital  August  7, 
1919- 

[Note:  Just  prior  to  publication  of  this 
article  an  additional  case  of  leather-bottle 
stomach  has  been  obser\e(i.  The  history  is  as 
follows:] 

Case  V".  Lkatiikr-Hottle  Sto.mach 
Due  to  Carcinoma  {?). — C,  M,,  female. 


rapid  emptying  of  the  stomach  shown  radio- 
graphically.)  Wassennann  negative. 

Roentgen  e-xamination:  the  lower  end  of 
the  esophagus  showed  slight  dilatation. 
( Fig.  II.)  The  stomach  was  exceedingly 
small  and  duml>lwll  shaped.  (Figs.  12,  13.} 
The  pylorus  was  gaping  so  that  the  entire 
duodenum  and  upper  jejunum  were  imme- 
diately filled.  Moderate  dilatation  of  the 
duodenum  suggested  some  tendenc}-  to  cnm- 
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|)ensation  for  the  small  size  of  the  stomach. 
Roentgen  diagnosis:  leather-bottle  stomach 
— cause  not  evident. 

A  confirmatory  examination  made  three 
days  later  showed  the  same  appearance.  No 
abnormality  of  the  colon  observed. 

On  account  of  the  continuous  vomiting  the 
patient  begged  for  operative  relief.  March 
II,  19JI  (two  weeks  later)  a  jejunostomy 
was  i>erformed  by  W.  A.  Downes.  At  op- 
eration the  stomach  was  found  to  be  greatly 
reduced  in  size  and  capacity,  giving  a  typical 


CONCLUSIONS 

1.  The  cautious  roentgenologist,  on  en- 
countering a  case  showing  the  typical  appear- 
ance of  leather-bottle  stomach,  will  do  well 
to  report  his  findings  in  detail,  but  reserve 
his  final  diagnosis,  stating  that  the  case  may 
be  one  of  three  things: 

(a)  Syphilis  of  the  stomach. 

(b)  Diffuse  carcinoma  of  the  stomach. 

(c)  Fibromatosis  of  the  stomach  wall. 

2.  The     terms     "linttis     plastica"     and 


Fir..  12.  Case  \'.  Leathkk-Hotti.e  ^ 
Cakcinom.a  (?).  Twemy-vijihl  mi 
of  duodenum  com  pen  sal  iti^  foi 
stomach. 


rr..  n.  Case  V.  LE.\THF.K-Iii 
CAk.[N-.>MA  (?).  Thiny-iw 
licll  appearance  .slill   persis 


leather-lxittle  appearance.  The  walls  were  ex- 
tensively involved  in  what  appeared  to  l>e  a 
diffuse  carcinoma.  In  the  middle  of  the  lesser 
curvature  was  a  contracted  area  which  sug- 
gested the  site  of  a  previous  ulcer.  No  evi- 
dence of  secondary  nodules  in  the  liver  or 
lymph  nodes,  so  that  no  material  was  nl)- 
tained  for  microscopic  examination. 

Further  report  of  this  case  may  be  made 
later. 


"leather-bottle  stomach"  may  well  be  re- 
tained as  descriptive  of  this  type  of  deform- 
ity of  the  stomach,  but  with  a  full  apprecia- 
tion of  its  triple  nature. 

DISCUSSION 

Dr.  a,  K,  Holdinc..  In  discussing  this  pajier, 
we  (Jackson  Clinic)  happen  lo  have  a  case  of 
linitis  ]»lastica  hypertrbphia  chronica,  and  I 
thought  I  would  show  you  the  slides  and  trace 
tlie  development  of  this  case,  which  as  far  as  I 


174 


Leather-Bottle  Stomach 


know  is  unique  in  that  it  has  been  under  ;r-ray 
observation  since  its  start.  This  case  was  ex- 
amined first  in  December,  1919,  and  a  filling 
defect  demonstrated.  I  reported  a  "filling  de- 
fect which  was  suspicious,"  and  suggested  a 
re-ray.  Dr.  James  A.  Jackson  and  I  examined 
the  patient  together  fluoroscopically.  We  got  a 
perfect  outline  of  the  stomach,  so  we  thought 
that  the  defect  previously  seen  was  due  to 
spasm  or  to  pressure  of  the  spine,  or  some- 
thing like  that.  There  was  no  tumor  palpable. 
The  case  was  discharged  with  instructions  to 
report  at  the  end  of  three  months.  At  the  end 
of  eight  months,  I  found  the  case  had  gone  to 
the  University  Clinic,  and  that  they  had  made 
an  jir-ray  examination.  Dr.  R.  H.  Jackson  was 
asked  for  a  surgical  opinion,  and  we  asked  to 
see  the  plates.  These  plates  showed  a  filling 
defect,  constant,  which  we  thought  was  car- 
cinoma. At  this  time,  there  was  a  palpable 
epigastric  tumor. 

This  shows  the  development  of  this  case — 
eight  months  before  we  found  first  a  filling 
defect,  and  then  were  able  to  exclude  it — for 
by  the  administration  of  antispasmodics,  we 
had  a  normal  stomach  shadow — no  palpable 
tumor.  Eight  months  later — large,  typical,  con- 
stant filling  defect — ^palpable  epigastric  tumor. 

The  case  was  operated  by  Dr.  R.  H.  Jackson, 


and  a  pylorectomy  done.  After  taking  the 
tumor  out  he  said  it  cut  rather  "funny,"  that 
it  showed  a  cheesy  consistency,  and  did  not 
cut  like  a  typical  carcinoma,  that  when  he  cut 
through  it,  it  creaked  like  leather.  So  the 
specimen  was  sent  to  the  Mayo  Clinic,  and 
they  reported  back  a  t}^ical  case  of  linitic 
plastica.  Through  the  kindness  of  Dr.  Broders, 
I  have  been  able  to  obtain  slides  and  photo- 
microj^raph  of  the  case,  which  are  here  pre- 
sented. I  am  indebted  to  Dr.  Curl  for  the 
privilege-of  showing  some  of  these  plates. 


Dr.  L.  T.  LeWald.  A  question  has  been 
brought  up  which  is  still  under  discussion  by 
pathologists.  For  example,  Dr.  Ewing,  I  be- 
lieve, takes  the  stand  that  all  linitis  plastica 
cases  are  malignant,  with  the  idea  that  they 
are  carcinomatous,  that  if  you  search  hard 
enough,  you  will  find  carcinoma  cells.  How- 
ever, other  pathologists  do  not  agree  with  this, 
and  among  a  series  of  sixty  cases  reported  by 
Dr.  Lyle,  you  will  find  statements  like  the 
following:  "Linitis  plastica,  malignant  type; 
linitis  plastica,  benign  type,"  etc.  Case  I  is  run- 
ning a  course  toward  a  fatal  determination, 
but  whether  due  to  the  gastric  stenosis  or  to 
malignancy  is  not  definitely  known. 
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By  WILLIAM    R  PETERSEN,  M.D.,  and  CLARENCE  C.  SAELHOF,  M.D. 

Department  of  Pathology  and  the  Laboratory  of  Physiological  Chemistry,  University  of  Illinois, 

College  of  Medicine, 
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A  MONG  the  numerous  biological  phe- 
-^  ^  nomena  which  have  been  studied  in 
connection  with  jr-ravs  and  other  radiant 
agents,  the  effect  on  enzymes  has  received 
considerable  attention.  Usually  such  studies 
have  been  made  by  subjecting  enzymes  in 
vitro  to  rays  of  varying  intensity.  The  opin- 
ion has  been  repeatedly  expressed  that  intra- 
cellular enzyme  activity  must  be  altered  fol- 
lowing the  raying  of  tissues,  and  a  number 
of  observations  have  been  recorded  which  re- 
late to  this  subject.  Thus  Heile^  believed  that 
the  destruction  of  the  leucocvtes  would  lib- 
erate  large  amounts  of  proteolytic  enzymes 
and  that  these  liberated  enzvmes  would  then 
be  able  to  attack  other  tissues.  Neuberg,^ 
who  worked  with  the  effect  of  radium  on 
tumors,  formulated  his  ideas  in  the  follow- 
ing manner.  The  radiation  causes  a  destruc- 
tion of  all  the  enzymes  which  have  to  do 
normally  with  the  anabolic  processes  of  the 
cell,  while  those  that  bring  about  autolysis 
are  not  altered.  He  showed  that  rayed  car- 
cinoma tissue  autolyzed  more  rapidly  tn  vitro 
than  unrayed  tissue.  A  number  of  other 
workers  have  reported  experiments  similar 
in  character  (Packard,  Heile,  Wohlgemuth, 
etc.). 

So  far  no  experiments  have  been  reported 
which  deal  with  the  actual  demonstration  of 
alterations  in  the  titer  of  the  serum  enzymes 
after  jr-ray  or  similar  stimulation.  Under  the 
circumstances  we  thought  it  would  be  of  in- 
terest to  determine  (a)  whether  such  an 
alteration  in  titer  does  take  place,  (b) 
whether  variations  in  the  serum  enzvmes 
take  place  when  different  organs  are  stimu- 
lated, and  (c)  the  influence  of  different  de- 
grees of  stimulation  on  the  alterations  in 
titer. 


In  our  experiments  we  have  used  dogs 
rather  than  the  smaller  laboratory  animals. 
The  larger  serum  amounts  can  be  withdrawn 
from  them  for  study  without  injury;  the 
normal  serum  enzyme  titers  more  closely 
resemble  those  obtained  in  the  human,  and 
in  smaller  animals  the  raying  of  organ 
groups  is  technically  much  more  difficult  and 
uncertain.  Even  in  dogs  it  is  of  course  im- 
possible to  confine  the  rays  to  any  one  organ, 
so  that  when  the  liver  area  is  rayed,  parts 
of  the  pancreas,  the  gastro-intestinal  tract, 
etc.,  will  necessarily  be  included  to  some 
extent  and  the  results  must  be  interpreted 
with  this  consideration  in  mind.  In  our  pre- 
liminary experiments  we  used  large  doses 
(Coolidge  tube,  lo  inch  distance  from  the 
skin,  8  ma.,  5  to  8  inch  back-spark  without 
filter)  for  periods  ranging  from  fifteen  min- 
utes to  one  hour.  With  the  shorter  periods  of 
exposure  we  found  that  raying  of  the  liver 
and  intestinal  areas  resulted  in  some  mobili- 
zation of  enzymes,  but  that  following  the 
longer  periods  the  titer  of  the  enzymes 
diminished.  We  then  proceeded  with  a  filter 
(4  mm.  aluminum)  and  reduced  the  time  of 
exposure  to  the  following  periods — five  min- 
utes, ten  minutes  and  twenty  minutes,  the 
latter  with  and  without  a  filter.  When  so 
rayed,  considerable  alterations  in  the  serum 
enzymes  could  be  determined  depending  on 
the  area  rayed  and  on  the  duration  of  the 
exposure. 

Our  studies  on  the  dogs  included  the  nitro- 
gen secretion,  the  non-coagulable  nitrogen  of 
the  serum,  the  leucocyte  and  differential 
count,  the  coagulation  time  of  the  blood,  the 
titer  of  the  serum  protease,  peptidase,  este- 
rase (lipase),  diastase,  the  anti-trypsin,  and 
the  complement  titer.  During  the  course  of 
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the  experiments  a  number  of  dogs  were  used 
for  each  regional  exposure,  but  in  the  accom- 
panying chart  the  average  for  two  dogs  has 
been  used. 

Nitrogen  Excretion, — The  animals  were 
kept  in  metabolism  cages  and  on  a  fixed 
diet.  With  the  exce[)tion  of  the  periods  fol- 
lowing the  longest  liver  exposures  there  was 
no  apparent  increase  of  nitrogen  excretion 
following  the  .r-ray  periods  in  the  course  of 
the  experiments.  Following  the  twenty  min- 
ute exposure  of  the  liver  area  the  average 
nitrogen  excretion  was,  however,  increased 
approximately  60  per  cent  for  a  period  of 
four  days  following  the  exposure. 

Xon-coagulable  nitrogen  of  the  serum. — 
This  was  altered  to  a  considerable  extent 
only  following  raying  of  the  liver  area  where 
an  increase  of  as  much  as  50  per  cent  was 
occasionally  determined  after  raying  for  ten 
minutes  or  more.  This  increase  persisted  for 
several  davs  in  such  animals.  Hall  and 
Whipple  ^  in  their  experiments  with  lethal 
.r-ray  doses  obtained  such  increases  with 
considerable  regularity. 

The  Leucocyte  Count. — The  leucocytic 
reaction  showed  considerable  differences 
with  the  different  regions  stimulated.  In  the 
following  tabulation  the  normal  count  taken 
before  the  .r-ray  exposure  is  contrasted  with 
the  average  of  the  counts  obtained  for  the 
one-half  hour,  one  hour,  five  hour,  twenty- 
four  hour,  forty-eight  hour  and  seventy-two 
hour  periods: 


Chart  I 


Liver 


Sf^leeii 


Intestine 


Normal           4,000 

10,000 

3.000 

After  s  min. 

Kxposiire 

7.600 

16,700 

3.400 

before            3,200 

14.200 

3.000 

After  10  min. 

Exposure 

5,600 

13.400 

S,200 

Before            3,400 

11,400 

7.400 

After  20  min. 

Exposure 

10,000 

11,300 

I2.fXX) 

l^efore  4,800 

After  20  min. 
Exposure  8.100 

(without  filter) 


13.700 


14.300 


14,300 


17450 


In  Chart  I  the  effect  of  the  raying  on 
the  leucocytes  is  graphically  apparent.  It 
will  be  observed  that  following  the  raying 
of  the  liver  there  resulted  a  leucocytosis  of 
transient  nature;  following  raying  of  the 
intestinal  area  the  effect  of  raying  was  a 
step-like  increase  until  a  relatively  high 
leucocytosis  (15,000)  was  maintained.  The 
two  dogs  used  for  the  spleen  experiment 
commenced  with  a  relatively  high  leucocyte 
count  (as  well  as  a  high  serum  enzyme 
titer)  and  raying  did  not  materially  alter 
the  count.  The  commonly  observed  leuco- 
penia  that  follows  raying  in  the  human  was 
not  observed  in  this  series  of  animals  with 
the  doses  that  we  employed. 

Differential  Count. — Following  the  raying 
of  the  hepatic  area  three  of  four  dogs  ob- 
served showed  a  well  marked  eosinophilia. 
This  ranged  from  5  per  cent  to  20  per  cent 
and  persisted  for  a  number  of  days  after  the 
exposure.  Raying  of  the  intestinal  area  and 
the  splenic  area  resulted  in  general  in  a 
diminution  of  the  mononuclear  elements  and 
a  relative  increase  in  the  polymorphonuclear 
cell  forms. 

Blood  Coagulation. — A  number  of  Euro- 
pean observers  have  recently  discussed  the 
increase  in  coagulability  of  the  bk)od  which 
they  have  observed  after  raying  of  the 
spleen.  Our  ol^servations  were  made  with 
the  capillary  tube  method  and  gave  us  a  nor- 
mal clotting  time  that  varied  between  three 
and  four  minutes.  Promptly  foHowing  the 
raying  of  the  animals  this  was  usually  re- 
duced from  one  to  two  minutes,  the  blood 
ck:)tting  so  rapidly  that  the  bleeding  of  the 
animals  was  at  times  very  difficult.  In  our 
series  there  seemed  very  little  difference 
whether  the  splenic  or  hepatic  or  intestinal 
area  was  rayed,  the  result  being  api)arent  no 
matter  what  region  was  stimulated.  In 
studies  reported  in  the  following  paper  it  was 
found  that  an  increase  in  the  thromlx)plastic 
substance  as  well  as  an  increase  in  fibrinogen 
occurred  after  the  raying. 

The  Serum  Enzymes  Protease. — The  pro- 
teolvtic  titer  of  the  serum  was  estimated  bv 
the  chloroform  method  which  has  been  de- 
scribed elsewhere.*  While  open  to  objections. 
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it  nevertheless  seems  to  give  a  fair  index  of 
the  proteolytic  capacity  of  the  blood.  As  will 
be  observed  in  the  chart  (the  nitrogen  digest 
of  the  serum  is  expressed  in  i/io  milli- 
grams), raying  of  the  hepatic  area  increased 
the  serum  proteases  after  the  ten  minute  ex- 
posure and  the  twenty  minute  exposure.  The 
long  exposure  when  unscreened  was  no 
longer  effective.  Protease  appeared  in  the 
serum  after  raying  the  intestinal  area,  too, 
while  raying  the  spleen  seemed  in  general  to 
be  follow'ed  by  a  diminution  of  the  originally 
high  titer. 

Peptidase. — Peptidase  was  titrated  by  al- 
lowing varying  dilutions  of  serum  to  digest 
Witte  peptone  and  determining  the  libera- 
tion of  tryptophan  by  means  of  the  simple 
bromine  color  reaction.  Normal  dog  serum 
contains  practically  no  peptidase ;  after  ray- 
ing the  liver  the  enzyme  makes  its  appear- 
ance but  never  to  the  extent  that  was  o!)- 
served  after  raying  the  intestinal  area.  Ray- 
ing of  the  splenic  area  w^as  never  followed 
by  such  mobilization. 

Lipase. — Serum  esterase  was  determined 
by  incubating  ethyl  butyrate  with  serum  and 
titrating  the  resulting  formation  of  acid  by 
means  of  1/50  XaOH.  Moderate  doses  of 
.I'-rays  seem  to  mobilize  this  enzyme  after 
raying  the  hepatic  as  well  as  the  intestinal 
area;  raying  of  the  splenic  area,  on  the 
other  hand,  seemed  to  cause  a  gradual  reduc- 
tion in  the  amount  of  lipase  in  the  serum. 
This  was  not,  however,  a  constant  finding 
in  all  of  our  animals,  for  in  some  raying 
of  the  spleen  was  at  times  followed  by  a 
well-marked  mobilization  of  lipase,  especially 
following  a  single  dose  of  moderate 
intensitv. 

Serum  Diastase. — The  titer  of  the  serum 
diastase  was  determined  with  the  Wohlge- 
muth method  of  starch  digestion  by  varying 
dilutions  of  serum,  and  the  titer  is  expressed 
in  units  (24  hour  digestion).  Raying  of  the 
hepatic  area  was  usually  followed  by  a  short 
sharp  rise  in  the  diastase  curve.  In  the  chart 
this  does  not  become  apparent  because  the 
average  for  the  six  bleedings  after  the  .r-ray 
exposure  w^as  not  greatly  altered.  Raying  of 
the  intestinal  area  did  not  generally  influence 


the  titer,  while  raying  of  the  splenic  area  was 
followed  rather  by  a  diminution. 

Complement. — The  complement  titer 
(hemolytic  titer)  was  followed  in  a  number 
of  animals,  but  seemed  unaffected  by  the 
rays  in  the  dosage  that  we  employed.  (Not 
charted. ) 

Anti-ferment. — Fluctuations  in  the  titer  of 
the  serum  anti- ferment  were  quite  marked. 
As  a  rule  the  titer  increased  for  a  short  time 
follow-ing  the  exposure,  then  diminished  and 
gradually  increased  again  for  from  forty- 
eight  to  seventy-two  hours.  The  most  marked 
effect  followed  the  more  intense  periods  ex- 
posure. ( Not  charted. ) 

DISCUSSION 

While  the  clinical  development  of  the 
a*-ray  and  the  related  radiant  agents  has  been 
confined  largely  to  the  field  of  diagnosis  and 
local  therapeusis,  the  possibility  of  remote 
therapeutic  effect  has  not  been  uninteresting 
to  medical  observers.  Among  them  Edsall 
and  Pemberton  ^  endeavored  to  utilize  the 
effect  of  the  ,r-ray  in  stimulating  autolytic 
processes  by  their  effort  to  hasten  the  auto- 
lysis of  unresolved  pneumonia  by  means  of 
.r-ray.  Since  their  publications  a  number  of 
observers  have  apparently  sought  similar  ap- 
plications. Perhaps  the  w^ork  of  Manukhine  ® 
is  of  particular  interest  in  this  direction. 
Manukhine,  aware  of  the  influence  that  the 
spleen  seems  to  have  in  favorably  influen- 
cing the  course  of  a  tuberculous  process, 
found  that  when  he  rayed  the  spleen  of 
tuberculous  animals  (and  patients)  the  tu- 
berculous process  improved.  When,  on  the 
other  hand,  he  rayed  the  liver  the  tuberculous 
process  rapidly  extended.  He  sought  to  ex- 
plain the  result  because  of  the  differences 
that  follow  in  the  leucocytic  reaction  with 
the  different  organs  stimulated.  While  this 
is  not  to  be  excluded,  we  are  nevertheless  of 
the  opinion  that  other  factors  must  be  taken 
into  consideration,  among  them  the  effect  of 
the  serum  enzvmes  which  as  we  have  shown 
in  these  studies  takes  place  after  .r-ray 
stimulation. 

Other  observers  besides  Manukhine  have 
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taken  advantage  of  the  remote  effects  of 
4'-ray  stimulation  to  bring  about  therapeutic 
effects.  Drey  and  Losser  ^  have  but  recently 
called  attention  to  the  effect  of  splenic  jr-ray 
stimulation  on  bronchial  asthma,  an  effect 
first  observed  by  Schilling;*  Stettner®  has 
used  the  stimulating  property  of  ;r-rays  in 
increasing  healing  and  ossification  and  has 
also  made  the  application  in  the  stimulation 
of  glands  of  internal  secretion,  as  for  in- 
stance in  raying  the  head  to  stimulate  the 
hypophysis  to  promote  growth.^®  Stephanas  ** 
work  in  studying  the  effect  of  splenic  raying 
on  the  blood  coagulating  mechanism  W'ill  be 
discussed  in  the  following  paper. 

The  regional  stimulation  of  the  abdom- 
inal organs  such  as  we  have  reported  in  this 
paper  may  perhaps  be  of  some  significance  in 
the  study  of  the  intoxications  brought  atout 
by  .r-rays  and  similar  agents.  Using  small 
laboratory  animals  Denis,  Martin  and 
Aldrich  "  found  that  intoxication  was  de- 
pendent on  exposure  of  some  part  of  the 
gastro-intestinal  tract  and  they  are  of  the 
impression  that  the  intoxication  is  closely 
concerned  with  a  reduction  of  the  alkali  re- 
serve found  by  them  following  raying  of 
intestinal  areas.  Hall  and  Whipple^  regard 
the  intoxication  as  a  protein  intoxication  fol- 
lowing injury  of  the  gastro-intestinal  mu- 
cous membrane.  If  the  effect  is  in  the  nature 
of  a  non-specific  protein  intoxication  we 
must  keep  in  mind  that  some  of  the  remote 
therapeutic  effects  occasionally  observed  may 
be  closely  related  to  non-specific  therapeutic 
results  obtained  by  other  means,  such  as  vac- 
cine, proteose,  milk  or  tuberculine  injections. 

If  pathological  lesions  are  to  some  extent 
influenced  bv  the  serum  enzvmes  it  would 


seem  to  us  possible  that  through  jr-ray  organ 
stimulation  or  stimulation  by  other  related 
agents  a  means  of  such  therapeutic  control  is 
offered.  We  are  of  course  at  the  present  time 
unable  to  state  definitely  whether  the  metab- 
olism of  the  normal  cell  is  altered  bv  the  al- 
teration  in  titer  of  serum  enzymes ;  but  where 
we  deal  with  necrotic  tissue  it  would  seem 
plausible  that  an  increase  of  the  proteolytic 
serum  enzvmes  would  hasten  the  removal  of 
such  material  provided  that  other  factors 
that  influence  digestion  (hydroxyl-hydrogen 
balance,  anti-ferment  concentration,  etc.)  are 
favorable.  It  might  seem  of  interest  to  keep 
such  enzvme  mobilization  in  mind  when 
studying  the  remote  effects  of  radiant  agents, 
not  onlv  where  we  have  to  deal  with  toxic 
manifestations  (,r-ray  shock,  etc.)  but  also 
where  favorable  therapeutic  influences  are 
made  manifest. 
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THE  INFLUENCE  OF  X-RAY  ORGAN  STIMULATION  ON 
THE  COAGULATION  MECHANISM 

By  clarence  C.   SAFXHOF,   M.D. 

Deparimenl  of  Palholony  and  Laltoralory  of  Physiological  Chemistry,  Universily  of  Illinois, 
College  of  Medicine 


T^  URING  the  experimental  observations 
■'-'  on  the  effect  of  the  .t--ray  exposure  of 
the  hepatic,  splenic  and  intestinal  areas  for 
varying  periods  of  time  as  reported  in  the 
preceding  paper,  evidence  of  a  change  in  the 
coagulation  time  of  the  blood  was  obtained. 
A  number  of  recent  investigators,  observing 
the  reduction  of  the  coagulation  lime  follow- 
ing the  raying  of  the  splenic  area  have  su'g- 


extensive  loss  of  blood.  The  essential  factor 
that  arrested  and  cured  the  hemorrhagic  ten- 
dency was  the  increase  in  the  quantity  of  the 
coagulating  ferment,  and  this  was  realized 
by  the  action  of  the  roentgen  rays  on  the 
spleen.  He  thinks  they  exert  a  si>ecific  func- 
tional stimulus  on  the  elements  of  the  spleen 
other  than  the  lymph  follicles.  The  blood 
platelet  count  di»es  not  seem  to  be  modified. 


gested  that  measure  for  therapeutic  use  in 
cases  of  severe  hemorrhage.  Stephan  '  for 
instance  reports  a  case  of  purpura  fulminans 
in  a  man  of  forty-five  in  which  a  refractory 
hemorrhagic  diathesis  was  successfully  com- 
bated early  in  1919  by  means  of  deep  roent- 
genotherapy applied  to  the  spleen.  Investiga- 
tions that  he  undertook  in  connection  with 
this  result  led  him  to  state  that  roentgen 
radiation  applied  to  the  spleen  rapidly  de- 
creases the  coagulation  time  of  the  blood  ih 
n'/ro,  and  increases  likewise  to  a  consider- 
able extent  the  amount  of  coagulating  fer- 
ment in  the  blood  serum.  Radiation  seems 
to  have  the  same  effect  on  the  organism  as 


The  coagulation  time  wa.';  shortened  some- 
times to  one  fourth  even  in  normal  subjects 
by  raying  the  spleen;  the  maximum  effect 
was  apparent  between  the  second  and  fourth 
hours,  and  then  gradually  subsided.  His 
clinical  and  experimental  research  demon- 
strated, he  l>elieves,  that  stimulating  the 
functioning  of  the  spleen  by  roentgen  ra- 
diant energy  must  be  regarded  as  theoreti- 
cally a  true  physiologic  method  of  arresting 
venous  and  parenchymatous  hemorrhages.  In 
numerous  cases  it  proved  extraordinarily  ef- 
fectual in  practice,  far  surpassing  the  effect 
of  any  medical  hemostatics. 

Jurasz  ^  considers  this  observation  of  con- 
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siderable  practical  importance  in  surgery,  and 
recommends  that  before  operative  proced- 
ures the  coagulation  time  of  the  patient  be 
determined,  and  If  it  is  found  delayed,  that 
the  patient  be  rayed  from  fifteen  to  twent)' 
hours  before  the  operation  in  order  that  the 
coagulation  time  be  brought  within  normal 
limits. 

As  a  matter  of  fact  it  is  probable  that  any 
stimulation  of  the  spleen  results  in  this  same 
effect  on  coagulation.  Thus  Nonnenbruch 
and  Szyszka  '  found  that  simple  diathermy 
of  the  splenic  area   would   appreciably   in- 


might  simulate  the  results  obtained  when 
there  is  an  actual  increase  in  the  thrombin. 

In  view  of  the  practical  importance  of  the 
subject  we  have  made  a  detailed  study  of  the 
alterations  that  occur  in  the  coagulation 
mechanism  following  raying  of  the  hepatic 
intestinal  and  splenic  area.  The  observations 
included  the  following:  clotting  time;  pro- 
thrombin; antithrombin ;  fibrinogen;  blood 
platelets. 

Prothrombin  and  antithrombin  determina- 
tions were  performed  according  to  the 
method  of  Minot.'  Thrombin  was  prepared 
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crease  the  coagulability  of  the  blood  in  from 
one  to  two  hours.  The  effect  was,  of  course, 
not  quite  so  pronounced  as  following  radia- 
tion. Szenes'  found  that  the  increase  in  co- 
agulation occurred  not  only  after  raying  the 
spleen,  but  after  raying  lymphatic  tissues 
in  general. 

In  a  more  recent  publication  Stcphan  " 
takes  exception  to  the  work  of  Szenes,  how- 
ever, for  the  reason  that  his  observations 
were  limited  wholly  to  the  measuring  of 
die  coagulation  time,  not  to  a  study  of  the 
individual  factors  in  the  coagulation  balance. 
Thus  a  lowering  of  the  antithrombin  con- 
tent, or  an  increase  in  the  platelet  count 


according  to  Howell.'  Fibrinogen  determina- 
tions were  recorded  according  to  Wohlge- 
muth.' Blood  platelet  counts  were  observed 
by  the  Wright-Kinnicut  method. 

Dogs  were  exposed  for  lo  minutes  (Cool- 
idge  tube,  screened  by  a  4  mm.  aluminum 
screen,  at  10  inch  distance,  8  ma.  and  5  inch 
back-spark)  over  the  liver,  intestinal  and 
splenic  areas.  The  exposures  were  made  in 
the  morning  ( serum  samples  being  obtained 
before)  one-half,  one,  five  and  twenty-four 
hours  after  exposure. 

Blood  Coagl'lation. — In  studying  the 
coagulation  time,  capillary  tubes  drawn  out 
to  a  uniform  diameter  were  used,  the  clotting 
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time  recorded  when  on  breaking  the  tube  a 
firm  coagulum  could  be  drawn  out.  In  our 
experiments  the  most  prompt  effect  on  the 
clotting  time  seemed  to  follow  raying  of  the 
lower  intestinal  tract ;  the  effect  on  the  clot- 
ting time  following  exposure  of  the  splenic 
area  was  more  delayed.  In  the  later  case, 
however,  the  effect  on  the  coagulation 
especially  after  longer  raying  periods  was 
more  prolonged.  In  Chart  I  the  average 
coagulation  time  is  shown. 

In  view  of  the  rather  decided  changes  in 
the  coagulation  time  above  noted  w^e  anti- 
cipated marked  alterations  in  the  titers  of 
the  coagulating  factors  in  the  blood,  corres- 
ponding to  the  observations  of  Stephan.  In 
this  we  were  disappointed.  As  will  be  ob- 
served in  the  next  chart  (Chart  II)  fluctua- 
tions in  the  various  elements  of  the  balance 
did  occur  but  not  to  the  extent  demanded  bv 
the  marked  lowering  of  the  actual  coagula- 
tion time. 

Blood  Platelets. — Raying  of  the  hepa- 
tic area  gave  a  maximum  increase  of  blood 
platelets  during  the  one  half  to  one  hour 
period,  gradually  returning  to  normal.  Ray- 
ing of  the  splenic  and  intestinal  areas  gave  a 
gradual  diminution  in  the  platelet  count  dur- 
ing the  ensuing  time  periods. 

Prothrombin. — Exposure  of  the  liver 
showed  a  slight  decrease  up  to  the  one-half 
hour  sera,  with  gradual  increase  in  the  re- 
maining sera,  while  the  spleen  and  intestinal 
exposures  showed  an  increase  with  a  subse- 
quent return  to  normal.  (The  curve,  Chart 
U,  in  which  the  serum  dilutions  are  charted, 
represents  the  inverse  of  the  actual  titer  of 
the  prothrombin  present  in  the  serum.  Thus 
the  actual  amount  following  hepatic  raying 
after  a  slight  diminution,  was  increased,  as 
was  also  the  case  after  raying  the  splenic  and 
intestinal  areas.) 

Antithrombin. — Raying  the  intestines 
showed  a  maximum  increase  during  the  one 
to  five  hour  periods;  splenic  raying  showed 
a  slight  increase  through  to  the  twenty-four 
hour  sample,  while  raying  of  the  hepatic  area 
showed  a  miximum  increase  during  the  one 

Fibrinogen. — The  maximum  increase  in 
fibrinogen  from  intestinal  raying  was  noted 


in  the  one  and  five  hour  period,  diminishing 
to  below  normal  in  twenty-four  hours.  The 
splenic  raying  was  followed  by  a  decrease 
with  a  maximum  increase  at  the  five  hour 
period,  returning  to  normal  at  the  twenty- 
four  hour  period.  Liver  raying  showed  tran- 
sitory increase  with  fluctuating  decrease  and 
increase  to  below  normal  as  noted  in 
Chart  II. 

CONCLUSIONS 

1.  Raying  of  the  splenic  area  in  dogs  is 
followed  by  a  diminution  in  the  clotting  time 
of  blood  determined  by  the  capillary  tube 
method. 

2.  Raying  of  other  areas  (hepatic  and  in- 
testinal )  is  also  followed  by  similar  changes 
in  the  clotting  time.  The  mechanism  of  the 
alterations  in  clotting  time  may  differ  fol- 
lowing various  regional  exposure.  Thus  ray- 
ing of  the  splenic  area  was  followed  by  an 
increase  in  prothrombin,  some  increase  in 
antithrombin,  a  rather  delaved  increase  in 
fibrinogen,  with  little  alteration  of  the  plate- 
let count.  Raying  of  the  hepatic  area  was  fol- 
lowed by  a  rather  considerable  increase  in 

m 

platelet  count;  raying  of  the  intestinal  area 
by  an  increase  in  the  amount  of  fibrinogen. 
X.  Inasmuch  as  the  effect  of  the  .r-rav  ex- 
posure  is  quite  prompt  the  use  of  this 
measure  in  surgical  cases  as  well  as  in  the 
management  of  medical  cases  associated  with 
a  hemorrhagic  diathesis  seems  a  feasible  pro- 
cedure. The  clinical  success  of  the  jr-rav  in 
the  treatment  of  uterine  hemorrhage  may 
depend  in  part  on  the  general  effect  on  the 
coagulation  mechanism. 

BIBLIOGRAPHY 

I  Stephan,  R.  Miinchcn.  wed.  IVchnschr.,  1920,  Ixvii, 

.509. 

2.  JuKASZ,  T.  A.  Zentralbl.  f.  Chirg.,  1920,  xlvii,  824. 

3.  XoxNENBRUCH,  N.,  AND  SzvszKA,   W.  MuHchen. 

med.  Wchrschr,,  1920,  Ixvii,  1064. 

4.  SzENF.s,  A.  Miinchcft.  wed.  H'chnschr.,  1920,  Ixvii, 

99-2. 

5.  Stephan,    R.    Miinchen.    wed.    Wchnschr.,    1920, 

Ixvii,  992. 

6.  MiNOT,  Denny  and  Davis.  Arch.  Int.  Med.,  1916, 

xvii,  loi. 

7.  Howell.  Aw.  J.  Physiol.,  1913;  xxxii,  264. 

8.  \\'ohl(;emi'th.   Gnnidriss   der   Fcrmentmethoden, 

Berlin,  1913. 


AN  X-RAY  BURN  OF  THIRD  DEGREE  FOLLOWED 
BY  RAPID  HEALING* 

By  EDWARD  S.  BLAINE,  M.D. 


A  N  UNUSUAL  case  of  rapid  healing  of 
■^  *■  an  extensive  x-ray  burn  seems  of  suf- 
ficient interest  to  x-ray  therapeutists  to  war- 
rant its  formal  presentation  in  detail.  Lest 
the  surprising  occurrences  hereinafter  de- 
scribed be  doubted  by  those  whose  .r-ray  ex- 
periences have  brought  them  into  contact 
with  similar  reactions  of  unwished  for  de- 


this  superficial  skin  destruction  will  be  fol- 
lowed by  heahng  which  takes  several  weeks 
(sometimes  months)  and  disappears,  leaving 
little  or  no  scarring.  In  some  cases  such  reac- 
tions become  a  serious  consideration  to  the 
therapist  if  the  healing  process  be  unusually 
slow.  Through  accident,  an  overdose  may  be 
so  severe  as  to  result  in  a  third  degree  rcac- 


gree  with  less  favorable  results,  photographic 
evidence  is  offered  as  part  of  the  record. 

Experience  in  x-ray  therapy  in  skin  dis- 
eases teaches  that  the  first  degree  reaction  is 
often  necessary  to  bring  afwut  a  cure  in 
many  conditions;  it  is  usually  a  transitory 
condition,  a  reddening  or  blushing,  which 
soon  fades,  the  skin  returning  to  normal.  Oc- 
casionally a  second  degree  reaction  occurs, 
in  cases  in  which  a  first  degree  change  was 
desired.  This  often  follows  an  overdose 
through  misjudging  the  p.itient's  resistance 
to  .r-ray  action.  Depending  on  the  size  of 
area  involved  and  the  individual's  resistance. 

*Be>d  by  title  at  the  Twenty-firat  Annual  Meeting  of  The 
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tion  or  burn.  This  third  degree  reaction  is  a 
far  more  serious  event  than  the  preceding 
and  most  often  results  in  a  train  of  develop- 
ments which  gives  the  .v-ray  therapist  im- 
measurable worry  and  often  mental  anguish, 
as  there  is  so  little  that  one  can  do  for  the 
relief  of  the  condition.  The  degree  of  skin 
and  underlying  tissue  destruction  is  so  great 
that  some  such  cases  will  never  heal  and  re- 
course to  skin  grafting  is  neces.sary.  The  tis- 
sue destruction  may  extend  through  the 
deeper  muscles  and  reach  the  underlying  bone 
or  even  go  entirely  through  a  part. 

An  exception  to  the  usual  course  of  events 
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in  a  third  degree  x-ray  burn  occurred  In  a 
case  which  was  being  treated  for  a  very  ex- 
tensive blastomycosis  of  the  lower  abdomen. 
The  patient  was  a  colored  male,  thirty- 
seven  years  of  age.  He  was  in  good  physical 
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condition  except  for  an  extensive  blastoniy- 
cdtic  skin  lesion.  This  lesion  was  of  ten  years' 
duration  and  began  as  a  small  "pimple"  on 
the  skin  at  the  perineum.  It  was  of  very  slow 
growth  and  gradually  spread  in  anterior  and 
posterior  directions,  reaching  the  posterior 
limit  of  the  median  groove  between  the  nates 
but  not  spreading  over  the  buttocks;  its 
greatest  spread  occurred  anteriorly  from  the 
point  of  origin  over  the  entire  scrotum,  over 
the  shaft  of  the  penis,  the  glans.  and  it  then 
invaded  the  skin  over  the  hnver  abdomen  by 
way  of  both  inguinal  folds,  spreading  alxiut 
equally  on  lioth  sides  of  the  body  to  the  flanks 
at  the  regions  over  the  iliac  crests.  (Kig.  i.) 
In  the  ten  years  of  growth  the  patient  had 
knocked  around  from  doctor  to  doctor  and 
clinic  to  clinic  but  ()btained  no  permanent  re- 
lief. The  lesion  continued  to  spread  slowly  in 
spite  of  all  efforts  to  arrest  its  progress.  He 
was  unable  to  work  and  became  a  public 
charge.  As  is  characteristic  of  this  fungus 
invasion  of  the  skin,  the  edges  of  the  lesion 
only  were  the  site  of  the  activity;  the  re- 
maining area  already  run  over  by  the  growth 


was  left  a  leathery  tough  hard  skin  in  which 
all  skin  pigment  peculiar  to  the  colored  race 
was  lost  and  he  was  seemingly  turning  a 
pinkish  white.  In  the  zone  of  activity  the  le- 
sion itself  had  much  of  a  cauliflower  appear- 
ance. This  zone  was  from  4  to  5  cm.  in  width 
all  along  the  edges  of  the  involved  area. 

.V-ray  therapy  was  advised  by  the  late  Dr. 
Harris  (at  that  time  head  of  the  skin  depart- 
ment of  the  Cook  County  Hospital)  and 
treatment  was  begim  in  September.  igi6.  In 
view  of  the  marked  chronicity  of  the  lesion 
and  failure  of  all  other  therapy  to  effect  a 
cure,  a  more  than  ordinary  skin  dosage 
seemed  to  be  indicated.  Multiple  areas  were 
necessary  to  cover  all  the  lesion  present.  The 
normal  skin  was  protected  from  the  exposure 
and  three  circular  areas  over  lower  abdomen 
anteriorly  and  one  over  the  perineum  were 
radiated,  four  in  all,  each  three  inches  in 
diameter.  A  formula  of  5  milliamperes  of 
current,  a  5  inch  spark-gap  resistance 
{6o,ofXJ  volts),  at  a  7  inch  target  to  skin 
distance,  for  five  minutes,  with  2  milliam- 
meters  of  aluminum  filter,  was  given.   No 


noticeable  changes  followed  the  first  treat- 
ment. A  second  dose  was  given  ten  days  later 
which  was  followed  in  about  a  week  by  a 
noticeable  improvement. 
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Subsequent  treatments  were  given  at  two 
weeks'  intervals  and  the  lesion  continued  lO 
improve.  After  the  fifth  series  the  condition 
was  practically  healed  with  but  a  few  spots 
of  activity  remaining,  which  required  more 
treatment.  The  patient  naturally  was  much 
pleased  at  the  outcome  and  relief  from  his 
condition.  He  informed  me  with  much  joy 
that  he  now,  for  the  first  time  in  ten  years 
was  able  properly  to  use  toilet  paper. 


days  the  entire  abdominal  wall,  the  skin,  sub- 
cutaneous and  muscle  tissues,  in  the  exact 
area  treated,  about  3  inches  in  diameter,  had 
disappeared  down  to  the  peritoneum.  This 
alarming  event  naturally  caused  much  con- 
cern. The  coils  of  the  intestines  could  be  seen 
through  the  thin  peritoneum  which  appeared 
as  a  more  or  less  transparent  veil.  Why  this 
thin  structure  did  not  also  break  down  is  not 
explained.  The  patient  did  not  complain  of 


Fig.  5. 

At  this  time  an  enforced  absence  necessi- 
tated that  the  treatments  be  given  by  an  as- 
sistant whose  previous  work  had  Ijeen  satis- 
factory. Explicit  instructions  called  for  radi- 
ating three  areas  over  the  abdomen  from 
right  to  left  and  the  formula  to  be  followed 
exactly  as  already  described.  Area  No.  i  was 
to  be  given  on  the  right  side  anteriorly ;  area 
No.  2  in  the  median  line  anteriorly  and  No.  3 
to  be  on  the  left  side  also  anteriorly.  Owing 
to  a  shp-up  in  this  proceeding,  area  No.  i  was 
given  which  was  followed  by  area  No.  2. 
Then,  instead  of  setting  the  .r-ray  tube  over 
area  No.  3,  the  No.  i  area  was  given  a  second 
full  dose  under  the  impression  that  this  was 
the  area  remaining  to  lie  treated.  Of  course 
this  was  not  recognized  at  the  time. 

In  a  very  short  time,  the  second  or  third 
day  following,  a  complete  tissue  break  down 
rapidly  developed  in  area  No.  i ,  and  in  eleven 
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nuich  pain  and  seemed  the  least  worried  of 
those  concerned.  We  cautioned  all  those  in 
his  ward  not  to  startle  him  or  in  any  wise 
cause  any  sudden  muscular  action,  for  it  was 
feared  that  the  thin  wall  remaining  might 
rupture,  through  sneezing  or  other  similar 
violent  movement  and  thus  call  for  an  emer- 
gency operation  to  replace  some  popped-out 
colon.  He  was  kept  very  quiet  and  a  sterile 
dressing  kept  in  place  over  the  eroded  area, 
binding  it  firmly  and  very  tightly  over  the 
hole  in  the  lielly  wall.  We  held  our  breath, 
prayed  nuich  and  feared  more,  slept  but  lit- 
tle and  went  about  in  fear  and  trembling. 
No  medication  of  any  kind  was  given  and 
plans  were  made  for  a  later  surgical  repair, 
if  possible.  (Fig,  2,) 

In  fifteen  days  the  broken  down  tissue  had 
increased  hut  ven,'  slightly  in  extent.  (Fig. 
3.)  During  the  next  few  days  a  surprising 
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change  took  place  and  in  one  week  one 
hardly  recognized  the  area.  The  edges  had 
filled  in  apparently  with  new  regrown  tissue, 
the  hole  had  closed  and  its  size  was  now 
about  one  third  of  the  original  area.  With 
wonder  we  daily  observed  its  progress.  We 
had  of  course  discontinued  all  .r-rav  treat- 
ment  to  the  small,  still  active  spots  which 
consequently  began  to  spread.  In  thirty  days 
(Fig.  4)  the  burn  had  made  further  healing 
progress,  had  become  noticeably  smaller  and 
in  thirty-nine  days  (Fig.  5)  no  definite  evi- 
dence of  the  accident  was  visible.  There  was 
no  real  scar,  and  but  little  puckering  or  draw- 
ing in  of  the  healed-over  spot. 


The  remaining  areas  of  revived  blasto- 
mycotic  growth  were  subsequently  treated 
by  .r-ray  dosage  of  the  same  formula  as  given 
above,  and  a  complete  cure  was  obtained. 
No  untoward  sequelae  have  occurred  since 
the  events  here  described  (three  years)  and 
the  patient  is  now  working. 

Seeking  for  an  explanation  of  this  unusual 
healing  of  so  marked  a  tissue  destruction, 
it  has  been  suggested  that  the  area  in- 
volved was  no  longer  true  skin  tissue,  hav- 
ing been  changed  by  the  fungus  invasion, 
and  that  therefore  it  responded  in  a  different 
wav  from  that  in  which  the  normal  skin 
responds. 


HIRSCHSPRUNG'S  DISEASE.    REPORT  OF  CASE 

By  JAMES  G.  WARE,  M.D. 

Roentgenologist  to  the  Cottage  Hospital 

SANTA  BARBARA,  CALIFORNIA 


TTISTORY.— Miss  F.  B.,  age  eight,  was 
-^  ^  admitted  to  the  hospital  with  the  fol- 
lowing history.  Father  is  a  syphilitic,  and 
mother  is  now  in  a  sanitarium  with  active 
tuberculosis.  Patient  normal  at  birth  accord- 
ing to  mother's  statement.  At  the  age  of 
seven  months  began  to  have  attacks  of  con- 
stipation, which  attacks  would  last  for  sev- 
eral days  at  a  time.  Her  parents  then  ob- 
served that  patient's  abdomen  had  begun  to 
distend,  and  for  the  following  three  years 
had  only  two  stools  a  week.  During  one  pro- 
longed attack  of  constipation,  patient  went 
into  a  state  of  coma,  which  lasted  three  days. 
During  this  time  she  had  involuntary  liquid 
stools.  Drastic  cathartics  were  administered 
and  patient  regained  consciousness.  For  the 
past  three  years  child  has  been  given  prune 
juice  and  various  fruits  in  addition  to 
her  regular  diet,  which  has  regulated  her 
bowel  action  fairlv  well.  Recentlv,  however, 
the  attacks  of  constipation  have  become 
more  severe,  lasting  from  a  week  to  ten  days. 
She  complains  of  nausea  at  times,  but  does 
not  vomit.  Patient  has  no  desire  to  play  or 
exert  herself  in  any  way,  as  it  tends  to  bring 
on  cardiac  distress.   She  has  not  lost  anv 


weight.  She  appears  to  be  intelligent,  and 
keeps  up  well  with  her  schoolmates  in  her 
studies. 

Examination. — On  routine  examination, 
child  was  found  to  be  normal  except  for  the 
alxlomen.  The  abdomen  w^as  uniformly  dis- 
tended. A  palpable  mass  could  he  indistinctly 
outlined  on  the  left  side.  The  patient  did  not 
complain  of  any  pain  or  distress  at  the  time 
of  examination.  She  was  put  to  bed  and  an 
attempt  made  to  clean  out  the  intestinal  tract. 
Quantities  of  fecal  matter  w^ere  passed  fol- 
lowing the  administration  of  cathartics  and 
enemas.  On  the  fourth  day  the  patient  was 
sent  to  the  .r-ray  department. 

Roentgen  Findings. — Screen  examination. 
Under  the  fluoroscope  the  stomach  appeared 
to  be  somewhat  distended  for  a  child  of  this 
age.  Peristalsis  was  very  inactive.  No  filling 
defects  were  noted.  The  cap  was  visualized. 
The  duodenum  appeared  to  be  distended 
with  gas. 

Plate  Examination. — Plates  made  soon 
after  the  ingestion  of  tlie  meal  showed  find- 
ings similar  to  those  noted  above.  Six  hour 
plates  showed  considerable  gastric  residue, 
only  a   small   portion  of  the   meal  having 
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passed  into  the  small  intestine,  which  was 
crowded  over  to  the  left  of  the  median  line. 
( Fig.  1 . )  Twenty-  four  hour  plates  dis- 
closed a  large  residue  in  the  cecum,  the  as- 
cending and  transverse  portions  of  the  colon 


and  a  small   cecal   retention  was  observed. 

Diagnosis. — On  tlie  roentgen  findings  and 
history  of  the  case  a  diagnosis  of  Hirsch- 
sprung's disease  was  made. 

Operation  and  Results. — After  three  days 
of  careful  preparation,  the  case  was  referred 
to  the  service  of  Dr.  Kexwald  Brown  for 
operation.  Through  a  left  rectus  incision,  a 
greatly  dilated  and  thickened  descending 
colon  and  sigmoid  were  delivered.  Owing  to 
the  fact  that  the  dilatation  extended  into  the 
rectum  it  was  found  impossible  to  perform 
an  end-to-end  anastomosis.  The  distal  third 
of  the  descending  colon,  together  with  the 
sigmoid  and  proximal  end  of  the  rectum,  was 
resected.  This  portion  of  the  intestine  con- 
tained approximately  two  rjuarts  of  liquid 
feces.  The  colon  and  rectum  were  closed  by 
infolding,  and  a  lateral  ana.'^tomosis  made 
between  the  two  free  ends  by  means  of  an 
oblong  Murphy  button. 


being  well  outlined.  The  transverse  colon 
was  deep  in  the  pelvis.  Plates  made  at  the 
termination  of  twenty-four  hours  showed  a 
small  amount  of  barium  in  the  cecum  and 
transverse  colon.  One  week  later  patient  was 
again  fluoroscoped,  and  a  small  cecal  reten- 
tion was  observed.  She  was  put  to  bed  and 
given  daily  cathartics  and  enemas.  At  the 
end  of  ten  days,  she  was  given  a  barium 
enema  composed  of  1000  c.c.  of  water,  and 
180  grams  of  barium.  This  was  retained 
without  difficulty.  Plates  made  showed  the 
sigmoid  and  descending  colon  to  be  greatly 
distended,  forming  a  pouch-like  mass  wh'ch 
filled  the  greater  part  of  the  pelvis  and  left 
abdomen.  (Fig.  2.) 

For  two  days  following  the  administra- 
tion of  the  barium  enema,  patient  passed 
quantities  of  fecal  matter  and  barium.  Ke- 


The  patient's  condition  following  the 
operation,  and  for  the  first  week  was  excel- 
lent, and  every  hope  was  held   for  an  un- 


peated  fluoroscopic  examinations  continued  eventful  recovery,  but  on  the  ninth  day  she 

to  show  the  presence  of  barium  in  the  cecum,  suddenly    developed    an    acute    peritonitis. 

ascending   colon    and    sigmoid.    One    week  Drainage  was  of  no  avail,  and  the  patient 

later    the    patient    was    again    fluoroscoped  expired. 


THE  DIAGNOSIS  OF  A  BRAIN  TUMOR 
BY  PNEUMOVENTRICULOGRAPHY 

Ry  a.  S.  MERRILL,  M.D. 

Assistant  Roemgenologisl,  Massachusetts  General  Hospital 


TN  any  large  clinic  a  frequent  subject  of 
■^  consultation  betivei'n  the  surgeon  and  the 
roentgenologist  is  the  question  of  the  exist- 
ence or  the  location  of  a  brain  tumor. 

In  only  a  very  small  percentage  of  tumors 
does  the  growth  cast  a  shadow  on  the  plate 
— Dandy  in  his  studies  of  the  subject  savs  6 
per  cent.  These  were  tumors  with  definite 


adults.  In  the  first  case  the  results  were  so 
striking  that  it  seems  worthy  of  report. 

A  white  boy  of  six  years  with  unimport- 
ant previous  and  family  histories  exhibited 
symptoms  three  years  ago  which  were  diag- 
nosed clinically  as  probable  brain  tumor,  hut 
the  roentgenograms  gave  no  evidence  and 
the  lesion  was  never  localized.   Subsequent 


calcified  areas,  and  naturally  only  the  calci- 
fied portions  were  visible.  Other  growths 
arising  from  the  intracranial  structures,  be- 
ing of  no  greater  density  than  the  surround- 
ing tissues,  were  of  course  invisible  by  the 
ordinary  methods  of  examination.  The  signs 
of  intracranial  tumors  so  well  studied  and 
ably  described  by  other  writers  are  in  many 
cases  pathognomonic,  hut  the  percentage  is 
still  less  than  one  half  and  the  location  of  the 
lesion  Is  seldom  definite. 

Inspired  by  the  work  of  Dandy  we  have 
made  an  effort  in  this  clinic  to  follow  his 
technique  in  a  few  cases.  Our  study  has  been 
limited   to  three  cases,   one  child  and  two 


course  bore  out  the  diagnosis  and  two  years 
ago  an  occipital  decomprc-ision  was  done 
with  .some  temporary  relief. 

He  came  to  us  in  an  apparently  hoj>eless 
condition.  Radiograms  were  made  in  the 
usual  positions.  The  skull  was  seen  to  be 
unusually  large  and  thin.  Mottling  of  the 
inner  table  and  changes  in  the  base  suggested 
intracranial  pressure.  The  sutures  were  wide 
in  the  upper  portion.  Just  above  the  nia.*toid 
shadow  in  the  mid-portion  of  the  skull  was 
seen  a  calcified  area  of  a  horseshoe  shape 
apparently  in  the  brain. 

With  the  remote  hope  of  locating  an  oper- 
able lesion  the  surgeons  considered  pneumo- 
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ventriculography.  Through  a  small  trephine 
opening  the  anterior  horn  of  the  right 
ventricle  was  entered.  A  large  amount  of 
fluid  was  released  and  air  was  allowed  to  en- 


ter under  atmospheric  pressure.  Radiograms 
were  taken  in  various  positions.  The  tumor 


poor  condition  of  the  patient  it  was  con- 
sidered inoperable. 

Following  the  operation  the  patient's  con- 
dition grew  worse  and  on  the  second  day 
after  he  died. 

It  is  the  surgical  opinion  that  the  sudden 
release  of  so  much  fluid  and  great  decrease 
of  intracranial  pressure  may  have  hastened 
the  course,  although  the  patient  was  prac- 
tically in  extremis  at  the  time  of  the 
operation. 

Although  the  examination  failed  to  help 
this  patient  or  postpone  the  inevitable,  it 
demonstrates  several  valuable  points.  It 
shows  that  intracranial  tumors  may  be  made 
visible.  It  leads  us  to  believe  that  in  similar 
cases  the  examination  should  be  made  earlier 
before  the  intracranial  changes  are  so  ad- 
vanced. It  suggests  that  where  much  fluid  or 
great  pressure  is  suspected  a  measure  should 
he  made  as  accurately  as  possible  of  the 
pressure  and  the  amount  of  fluid  withdrawn. 


Fig.  4.  Case  1.  Photo(;raph  of  Right  Hi 

was  distinctly  seen  surrounding  the  previ- 
ously observed  area  of  calcification  and  ap- 
parently occupying  the  site  of  the  pineal 
body.  From  its  size  and  location   and  the 
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and  this  restored  by  an  equal  amount  of  gas 
under  an  equal  pressure. 

At  autopsy  the  tumor  was  demonstrated 
identical  with  the  shadow  in  the  plates  and 
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was  found  to  be  a  teratoma  originating  ap-  cranial    picture.    This    case    complained    of 

parently  in  the  pineal  body,  and  containing  some  headache  for  a  few  hours,  but  there 

bone,  hair  and  skin  elements.  The  foramen  were  no  disturbing  symptoms  in  either  case, 

of  Monroe  arid  the  aqueduct  of  Syhius  were  These  cases  suggest  to  us  that  the  operation 

blocked  by  the  tumor.  may  be  done  in  selected  cases  without  harm 


Figs.  5a  and  50.  Case  II.  Vfntrici.es  Phacticallv  Normal  in  Size.  Latehai.  .ami  Thihh  X'snthicles 
Fairly  Well  Sekn.  Possible  Mass  on  Lei-t 

The    other    two    cases    were    adults.    In  to  the  patient.   We  should  make  ourselves 

neither  case  were  the  findings  conclusive.  In  familiar  with  the  normal  picture  by  experi- 

one  the  ventricle  failed  to  be  injected.  In  the  nients  on  the  cadaver  before  we  can  speak 

other  there  were  suggestions  of  an  abnormal  with  certainty  of  small  lesions. 

mass,  but  we  found  ourselves  handicapped  The     accompanying     prints     need     little 

by  our  unfamiliarity  with  the  normal  intra-  explanation. 


FOREIGN  BODY  IN  THE  BRONCHUS  FOR  FIFTEEN  YEARS 

By  I.  SETH  HIRSCH,  M.D. 


AS  illustrative  of  the  relative  tolerance 
of  the  bronchi  to  metallic  foreign 
Ixxlies,  so  strikingly  in  contrast  to  the  almost 
immediate  reaction  which  follows  the  entry 
iif  vegetable  foreign  bodies,  because  of  the 
tendency  of  the  latter  to  disintegration  and 
migration  (Begin  has  called  this  class  of 
foreign  bodies  "progressors")  the  following 
case  is  reported ; 


practically  free  of  symptoms,  with  the  ex- 
ception of  a  very  slight  cough.  There  was  no 
shortness  of  breath,  no  purulent  expectora- 
tion. Six  months  ago  he  coughed  up  a  con- 
siderable quantity  of  briglit  red  blood.  After 
this  he  again  fell  the  sensation  of  something 
"moving  up  and  down"  in  his  wind  pipe  for 
two  weeks.  During  this  time  the  coughing 
was  very  severe  and  he  had  considerable  ex- 


t'lM.   I   AND  2.  Pl.  .-\.  Ko.  220543;   Serial  \'o.  70543,  Jli 
Destbi:ction  and  Atelectasis  o^  Left  Upper  Loue,  Fiii 

M.  G.,  aged   forty-five,  entered  Rellevue  pectoration  with  it.   The  symptoms  abated 

Hospital  because  of  hemoptysis.  The  follow-  and  he  was  practically  well  until  two  weeks 

ing  history  was  obtained:  Fifteen  years  ago  ago,  when  severe  hemorrhage  brought  him 

he  was  holding  a  dime  in  his  mouth  and  to  the  hospital.  From  the  clinical  signs  the 

someone  slapped  him  on  the  back  and  he  diagnosis  of  fluid  at  the  base  of  the  left  lung, 

feU  the  coin  go  down.  He  thought  he  swal-  with  fibrosis  of  the  upper  portion  of  the  left 

lowed  it.  He  coughed  for  about  ten  minutes  lung,  a  possible  cavity  and  a  possible  aneu- 

alttr  this,  trying  tc  get  the  foreign  body  up  rysmal  dilatation  of   the  aorta  was  made. 

hut    without   avail.    He   was   not   short   of  Sputum  showed  presence  of  fungus  but  no 


breath  and  went  al>out  his  work  as  usual, 
though  for  six  months  following  the  acci- 
dent he  could  feel  something  "moving  up 
and  down"  in  his  chest.  During  this  time  he 
coughed  but  very  slightly.  From  that  time, 


tubercular  bacilli. 

The  radiographic  examination  shows  an 
almost  complete  excavation  and  atelectasis 
of  the  upi>er  lobe  of  the  left  lung,  with 
fibrosis  and  atelectasis  of  the  lower  lobe.  The 


wever,  until  six  months  ago  he  has  been     heart    and    mediastinal    contents    were    re- 
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tracted  to  the  left.  The  trachea,  however, 
was  slightly  deviated  to  the  right.  The  oppo- 
site lung  showed  extensive  compensatory 
emphysema.  Between  the  seventh  and  eighth 
ribs,  posteriorly,  just  to  the  left  of  the  me- 
dian line,  was  the  shadow  of  a  disc-like 
metallic  body  (the  coin),  its  rounded  edges 
somewhat  roughened  (due  to  calcarious  de- 
posit). The  lateral  view  of  the  chest  showed 
the  coin  located  posteriorly  in  the  main 
bronchus  of  the  left  lung,  and  lying  in  a 
plane  parallel  to  the  sagittal  plane  of  the 
chest.  The  esophagus  was  normal. 

That  metallic  foreign  substances  are  tol- 
erated in  the  bronchi  without  severe  symp- 
toms is  well  known  in  the  literature.  Such 
foreign  bodies  as  nails  (Collard),  coins 
(Mitchel,  Baldwin,  Dupuytren),  pins  and 
pieces  of  bone  have  been  found  in  the 
trachea  and  bronchi,  where  they  had  been 
for  years  without  giving  severe  symptoms. 
Burch  and  Lake  cite  thirty-one  cases  in 
which  foreign  bodies  were  present  in  the 
trachea  or  bronchi  in  intervals  of  one  year 
to  sixty,  in  all  of  which  recovery  took  place 
after  expulsion  or  removal.  In  a  case  re- 
ported by  Dupuytren  a  ten  sol  piece  re- 
mained in  the  bronchus  for  ten  years. 

The  pathogenesis  of  the  lung  lesion  is  usu- 
ally the  following:  bronchitis,  broncho- 
pneumonia (peribronchial  infiltration),  mul- 
tiple abscess  formation,  coalescence  of  the 
foci  with  the  formation  of  a  large  cavity. 
With  this  there  is  fibrosis  both  of  lung  and 
plieura.  These  lesions  were  present  in  the  case 
reported. 

The  foreign  bodies  remaining  in  the 
bronchi  and  trachea  for  a  long  time  become 
covered  with  calcareous  concretion.  Several 
such  cases  in  which  foreign  bodies  were  ex- 
pelled  after   a   long   period,   in   calcareous 


form,  have  been  collected  by  Aronssohn.  He 
cites  one  case  in  which  ^  cherry  pit  in  the 
right  bronchus  was  expelled  a  year  after  its 
inhalation,  surrounded  by  a  layer  of  phos- 
phate of  lime,  one  inch  in  thickness. 
(Hirsch,  Foreign  Bodies  in  the  Alimentary 
and  Respiratory  Tracts,  Am.  J.  Surg,,  Janu- 
ary and  February,  1913.) 

Hemoptysis  appears  to  be  a  symptom 
present  in  the  vast  majority  of  such  cases. 
Such  recurrent  hemorrhages  may  be  the  only 
symptoms  for  a  long  period.  In  many  cases, 
sometimes  in  spite  of  a  definite  history,  it  is 
usually  ascribed  to  tuberculosis. 

It  is  difficult  to  understand  how,  in  these 
days  of  abundant  roentgen  examinations, 
any  foreign  body  in  the  respirator}'  tract  can 
lie  undiscovered  for  any  length  of  time.  The 
paucity  of  symptoms  in  a  certain  class  of 
cases,  of  which  the  case  reported  is  an  ex- 
ample, may  perhaps  account  for  this.  But 
nevertheless  cases  are  being  continually  en- 
countered in  which,  in  spite  of  a  character- 
istic history  and  distinct  symptoms,  the  for- 
eign body  has  been  pennitted  to  remain  in  the 
respiratory  tract  until  irretrievable  damage 
has  been  done  to  the  lung  and  the  removal 
of  the  foreign  body,  even  by  the  skillful 
bronchoscopist,  is  no  longer  a  simple  matter. 

The  almost  uncannv  dexteritv  with  which 
men  like  Chevalier  Jackson  remove  the  of- 
fending bodies  from  the  inner  and  most  sub- 
merged provinces  of  the  lung  makes  one  feel 
that  the  life  of  Pope  Adrian  IV,  who  died  of 
a  flv  in  his  bronchus,  would  have  been  saved 
if  Jackson  had  lived  in  Rome  in  the  days  of 
that  august  personality. 

During  the  removal  of  the  foreign  1x)dy 
(a  ten  cent  piece,  partially  encrusted)  in  the 
case  reported,  severe  hemorrhages  occurred, 
from  which  the  patient  died. 


X'RAY  FINDINGS  IN  THE  CHRONIC  GAS  CASES  *  f 

By  henry  C.  PILLSBURY,  M.D. 

WASHINGTON,   D.    C. 


TpHE  close  of  the  war  and  the  return  of 
-■-  our  troops  from  France  find  scat- 
tered throughout  the  country  many  men  who 
have  been  subjected  to  the  action  of  irritant 
gas  at  some  time  during  their  service.  These 
men  will  soon  return  to  their  civil  status,  and 
from  time  to  time  will  appear  at  the  .r-ray 
clinics  for  the  diagnosis  of  lung  conditions. 
It  is  confidently  expected  that  no  man  will  be 
discharged,  and  later  leave  the  care  of  the 
Public  Health  Service,  who  stands  in  need 
of  any  further  medical  treatment  for  the 
condition  that  was  caused  by  his  service ;  but 
these  "gassed  cases"  will  carry  with  them 
for  a  long  time  the  scars  caused  by  the  irri- 
tant eflfect  of  the  gas.  Unless  pathology  of 
this  condition  is  thoroughly  understood,  er- 
roneous diagnoses  may  be  made,  and  undue 
importance  may  be  attached  to  the  various 
thickenings  of  the  bronchi  seen. 

Especially  must  the  clinician  be  on  his 
guard  against  the  diagnosis  of  tuberculosis 
in  these  cases.  It  is  not  considered  likelv  that 
any  roentgenologist  would  make  this  mis- 
take, as  the  appearance  of  the  plate  is  en- 
tirely different  in  the  two  cases. 

The  gases  that  leave  behind  them  a 
chronic  change  in  the  lungs  are  chlorine, 
chloropicrine,  and  especially  phosgene.  Con- 
trary to  the  usually  accepted  opinion,  mus- 
tard gas  is  practically  without  effect  on  the 
lungs.  In  this  connection,  care  must  be  taken 
with  the  history.  Nearly  always  the  patient 
will  state  that  he  was  gassed  by  mustard, 
when  in  point  of  fact  he  had  no  idea  what- 
ever with  what  gas  he  was  affected.  The  sev- 
eral gases  were  used  together  to  a  certain 
extent.  Further  mustard  causes  such  severe 
external  burns  that  its  action  is  most  im- 
pressive. It  is  an  easy  name  to  remember, 
and   in  a  great  majority  of  cases  soldiers 


will  give  the  history  of  gassing  by  mustard 
quite  confidently,  although  they  may  have 
actually  inhaled  phosgene. 

The  Research  Division  of  the  Chemical 
Warfare  Service  has  done  invaluable  work 
on  the  pathology  caused  by  the  different 
gases.  The  description  given  below  is  taken 
almost  entirely  from  their  monographs.  It  is 
regretted  that  the  masterly  and  scientific  de- 
scriptions should  be  so  garbled  as  has  been 
inevitably  the  case,  in  the  effort  to  present 
the  condition  as  briefly  as  is  consistent  with 
reasonable  clearness. 

The  pathology  in  the  lungs  caused  by 
these  gases  is  similar,  but  presents  certain 
points  of  difference.  Chlorine  damages  es- 
pecially the  upper  respiratory  tract,  the 
trachea  and  the  larger  bronchi.  This  gas  is  a 
powerful  irritant,  and  strikes  that  portion 
of  the  lung  with  which  it  first  comes  in  con- 
tact. There  is  rapid  and  complete  coagula- 
tion of  the  mucous  surface;  later,  after  re- 
covery, the  epithelium  is  restored,  and  the 
trachea  returns  to  normal,  except  for  the 
deposition  of  scar  tissue.  Rarely  the  injury 
may  extend  to  the  distal  alveoli,  causing  des- 
quamation of  the  alveolar  epithelium  and  fo- 
cal areas  of  necrosis. 

Chloropicrine  injures  the  epithelium  of 
the  trachea  and  larger  bronchi,  as  does  chlor- 
ine, but  to  a  lesser  degree.  With  this  gas,  the 
most  notable  effect  is  seen  on  the  medium 
and  smaller  sized  bronchi.  When  the  bron- 
chiolar  wall  has  been  seriously  damaged,  an 
active  proliferation  of  fibroblasts  occurs,  and 
the  bronchial  cavitv  becomes  filled  with 
granulation  tissue;  the  final  result  is  an 
obliterative  bronchiolitis,  with  its  consequent 
atelectasis  or  localized  emphysema.  The 
same  result  may  also  occur  as  a  consequence 
of  occlusion  of  the  smaller  bronchi  by  in- 


•  Published  with  permission  of  the  Surgeon  General,  V .  S.  Army,  who  is  not  responsible  for  any  opinion  expressed  or  conclusions 
reached  herein.  Bcar<I  of  Publications,  Mary  Pearson  McKnight,  Contract  Surgeon,  U.  S.  A,  Secretary. 
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flammatory  exudate,  or  by  masses  of  necrotic 
cells.  There  is  regeneration  of  the  epithelium 
of  the  bronchi  and  alveoli,  and  organization 
of  the  necrotic  bronchiolar  wall,  with  scar 
formation.  Focal  atelectasis  and  emphysema- 
tous patches  may  remain. 

Phosgene,  the  most  important  of  all  the 
gases  used,  in  so  far  as  the  effect  on  the 
lungs  is  concerned,  acts  chiefly  on  the  lining 
epithelium  of  the  smaller  bronchi  and  bron- 
chioles. The  upper  respiratory  air  passages 
escape  almost  entirely.  This  gas  as  it  is  in- 
haled has  no  irritant  properties.  When,  how- 
ever, the  gas  reaches  the  moisture-laden 
smaller  air  passages,  it  is  broken  up,  and 
HCl  evolved.  The  lining  epithelium  is  de- 
stroyed; later  the  epithelium  regenerates, 
but  there  is  a  growth  of  granulation  tissue 
in  the  walls  of  the  finer  bronchi  which  causes 
a  thickening  of  its  wall  and  a  peribronchitis. 
In  fact,  the  outstanding  features  of  the  later 
stages  of  this  condition  are  the  thickening  of 
the  walls  of  the  bronchi,  and  the  peri-bron- 
chitis. In  a  certain  number  of  cases  this 
process  goes  further,  and  we  find  that  the 
infiltration  of  the  walls  has  extended  to  the 
point  that  the  bronchus  is  entirely  occluded. 
When  this  occurs,  localized  atelectasis  and 
restricted  areas  of  emphysema  may  be  ex- 
I)ected  to  be  found. 

Summarizing  the  action  of  the  three  most 
important  gases,  we  find,  therefore,  that 
chlorine,  the  most  irritant,  affects  the  lining 
epithelium  of  the  parts  with  which  it  first 
comes  in  contact — the  trachea  and  larger 
bronchi.  Chloropicrin,  which  must  be  broken 
up  into  a  residue  and  HCl,  only  becomes  ef- 
fective after  it  has  reached  a  part  of  the  lung 
where  moisture  can  be  found — the  medium 
sized  and  smaller  bronchi.  Here  it  causes  the 
same  lesions  as  chlorine.  Phosgene  is  a  little 
more  stable  than  chloropicrin,  and  is  only 
broken  up  into  HCl  and  its  residue  in  the 
smaller  bronchioles  and  alveoli.  It  is  here 
that  it  has  its  effect.  It  need  not  be  supposed 
that  these  three  gases  are  strictly  limited  in 
their  action  to  the  parts  of  the  lung  de- 
scribed ;  a  massive  dose  or  prolonged  expo- 
sure of  phosgene  or  chloropicrine  will  affect 
the  larger  bronchi  as  well  as  the  finer  ones. 


The  historj-  is  usually  indefinite.  As  a  rule 
these  patients  entirely  recover  their  strength 
and  their  abilitv  to  do  work.  Occasionallv, 
in  the  more  severe  cases,  there  may  be  short- 
ness of  breath  on  exertion.  Nearly  always 
they  report  to  the  roentgenologist  for  exam- 
ination because  of  abnormal  auscultatory 
signs  picked  up  by  the  clinician  when  con- 
sulted for  some  intercurrent  disease. 

The  .r-ray  plate  will  show  changes  closely 
resembling  those  found  in  pneumoconiosis. 
Adopting  the  classification  used  by  Pancoast, 
Miller  and  Landis  in  their  article  published 
in  The  American  Journal  of  Roentgen- 
ology, March,  191 8,  we  find  that  these  cases 
of  gassing  simulate  the  condition  descril)ed 
by  these  authors  as  Group  i,  the  stage  of  ir- 
ritation. As  in  the  lungs  irritated  by  the  in- 
halation of  dust,  we  find  that  the  bronchial 
markings  are  unusually  prominent.  Reaching 
out  from  the  hilus  like  a  bush  in  the  winter 
time  the  thickened  stalks  and  twigs  of  the 
bronchi  extend  to  the  mid-portion  of  the 
lung,  standing  out  clear  and  distinct,  with  no 
splotches  of  exudate  to  mar  or  confuse  the 
picture.  The  bush  is  symmetrical;  it  is  not 
confined  to  one  lobe,  or  to  the  upper  more 
than  the  lower  portion.  It  reaches  out  from 
the  hilus  evenly,  into  all  lobes,  and  is  pres- 
ent on  both  sides.  As  a  rule,  the  extension  is 
more  into  the  middle  lobe  on  the  right  side, 
and  into  the  lower  portion  of  the  upper  lobe 
on  the  left.  Because  of  the  overlying  heart 
shadow,  the  involvement  on  the  right  is 
more  apparent  than  it  is  on  the  left.  In  some 
instances,  added  to  the  outermost  twigs,  are 
finer  linear  markings  reaching  to  the  peri- 
phery. In  the  more  severe  cases,  there  may 
be  an  area  or  two  of  localized  atelectasis. 

Should  the  gas  be  chlorine,  or  should  the 
exposure  to  chloropicrine  or  phosgene  l^e  un- 
duly prolonged,  then  the  picture  is  varied  by 
lesions  of  the  trachea  and  largest  bronchi. 
This  condition  is  differentiated  from  tlie 
early  cases  of  pneumoconiosis  in  two  par- 
ticulars. The  hilus  shadow  mav  not  l)e  en- 
larged;  its  enlargement  when  present  is 
caused  by  the  chronic  bronchitis  that  some- 
times persists.  In  the  second  place,  there  are 
no  small  areas  of  increased  density  to  give 
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the  characteristic  mottled  appearance  of  dust 
inhalation. 

The  diagnosis  from  pulmonary  tuberculo- 
sis is  ordinarily  not  difficult.  The  distribu- 
tion, the  uniformity,  and  the  absence  of 
areas  of  consolidation,  suffice  to  make  the 
distinction  clear.  In  certain  instances,  how- 


ever, the  presence  of  areas  of  atelectasis  or 
emphysema,  particularly  when  these  occur  in 
the  upper  lobes,  may  confuse  the  diagnosis 
considerably.  Given  the  history  of  gassing,  a 
consideration  of  the  pathology  that  may  en- 
sue will  assist  in  maJcing  the  interpretation 
less  difficult. 


THE  PRACTICAL  APPLICATION  OF  THE  SPHERE 

GAP  TO  ROENTGENOTHERAPY* 

By  H.  J.  ULLMANN,  M.D. 

Roentgenologist  St.  Joseph's  and  Children's  Memorial  Hospitals,  Chicago 

CHICAGO,  ILLINOIS 


T  N  looking  through  the  literature  on  roent- 
-'-  genotherapy  one  cannot  help  noticing  the 
great  variation  in  spark  gap  used  by  different 
workers  in  obtaining  essentially  the  same  re- 
sults. It  would  seem,  according  to  later 
writers,  that  such  variations  should  produce 
results  varying  proportionally  to  the  differ- 
ences in  gaps  used  and  that,  with  the  same 
gap,  distance,  milliamperage  and  time,  es- 
sentially equal  effects  should  be  obtained,  if 
Coolidge  tubes  be  used.  It  is  well  known, 
however,  that  this  does  not  occur  in  practice. 
What  is  an  erythema  dose  with  one  machine 
is  not  necessarily  the  same  with  another.  If 
we  use  the  same  voltage,  distance,  intensity 
and  time  we  would  expect  to  get  approxi- 
mately the  same  effects  with  transformers  of 
similar  type,  but  tiie  difficulties  of  working 
out  dosage  when  changing  from  one  machine 
to  another  or  when  trying  to  duplicate  an- 
other worker's  results  with  a  given  dosage 
are  very  real. 

Why  is  one  not  able,  with  accurate  meters 
and  the  Coolidge  tube,  to  obtain  as  uniform 
results  from  a  given  dosage  as  with  the 
alkaloidal  dnigs  given  hypodermatically  ? 
There  one  expects  uniform  results  in  tiie 
same  type  of  patient  whether  a  record  or  a 
Luer  syringe  is  used  provided  the  same 
quantity  and  quality  of  the  drug  is  used. 

In  measuring  ^iosage  of  the  roentgen  ray 
we  have  the  same  two   factors,  quantity 


(represented  by  milliamperage,  time  and  dis- 
tance) and  quality,  depending  upon  voltage 
applied  to  the  tube  terminals.  Wave  shape, 
niunber  of  cycles,  etc.,  are  not  taken  into 
consideration,  as  there  is  little  evidence  at 
present  showing  their  importance  in  roent- 
genotherapy. There  is  no  question  but  that 
we  get  sufficiently  accurate  quantitative 
measurements,  with  the  milliammeter,  a 
dock  and  a  tape  measure;  but  what  about 
the  qualitative? 

The  usual  method  of  measuring  voltage  is 
in  terms  of  spark-gap  between  blunt  points, 
sometimes  in  kilovolts  as  read  on  a  meter  in 
the  primary  circuit;  and  as  these  seemed 
much  like  using  an  elastic  tape  measure  to 
measure  distance  the  following  investigation 
was  undertaken  to  determine  how  great  the 
inaccuracy  of  the  orthodox  method  of  meas- 
uring voltage  (penetration)  was.  Before  tak- 
ing up  the  results  of  actual  measurements 
made  at  the  tube  the  drawbacks  of  the  needle 
gap  and  voltmeter  on  primary  will  be  brieflly 
taken  up. 

In  measuring  voltage  with  a  needle  gap. 
considerable  inconsistency  has  been  found  by 
investigators,  and  this  seems  especially  true 
of  European  workers.  Quoting  J.  Lustgar- 
ten  * :  "Those  that  have  worked  with  the  gap 
specified  (standard  A.  I.  E.  E.  needle  gap) 
know  that  it  is  difficult  to  check  the  Ameri- 
can values  and  even  to  repeat  their  own  re- 


*Read  at  the  Midwinter  Meeting,  Central  Section  o\  Trb  AxtmiCAir  Rosmtokn  Ray  Socibty,  St.  Louis,  Mo., 

Feb.  21,  22,  1921. 
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suits  on  successive  days.  One  reason  for  this 
lies  in  the  effects  on  the  brush  discharge  of 
humidity,  pressure  and  temperature,  position 
of  the  needles  with  respect  to  the  supports 
and  neighboring  objects  and  the  local  condi- 
tions in  the  circuit.  The  brush  discharge  in 
the  case  of  needle  points  always  precedes  the 
spark  (except  at  very  small  distances).  A 
screening  by  metallic  discs  at  the  back  of  the 
needles  will  not  prevent  humidity,  pressure 
and  temperature  destroying  the  standard 
gap. 

To  realize  this  inconsistency  one  has  only 
to  turn  to  the  tables  derived  by  different  in- 
vestigators showing  the  relation  between  dis- 
tance of  separation  and  the  breakdown  volt- 
age. For  example : 

U.  S.  Army  X-Ray  Manual: 

40  KV  Gap  3  inches 

50  KV  Gap  4  inches 

etc.,  the  ration  being  10  KV  per  inch  plus  10. 
Peek,  Dielectric  Phenomena  in  High  Volt- 
age Engineering,  first  edition : 

40  KV.       Gap  2  13/32  inches 
50  KV        Gap  33/17  inches 
etc. 

Raper,  Dental  Radiography,  first  edition: 

10  KV  per  inch. 

Knox,  third  edition,  p.  19.  Type  of  gap 
not  stated: 

no  KV  4  inches 

150  KV  8  inches 

190  KV  12  inches 

230  KV  16  inches. 

This  table  obviously  refers  to  a  sphere  gap 
and  shows  the  difficulty  one  would  have  in 
attempting  to  correlate  his  work  with  the 
English  standards. 

The  needle  gap  is  also  cumbersome  if  one 
attempts  to  use  it  accurately.  Section  245 
A.  I.  E.  E.  Standardization  Rules  specifies 
the  following: 

"The  sparking  points  should  consist  of 
new  sewing  needles  supported  axially  at  the 
ends  of  linear  conductors  which  are  at  least 
twice  the  length  of  the  gap.  There  should  be 
no  extraneous  body  near  the  gap  within  a 
radius  of  twice  its  length." 

How  many  roentgen  plants  are  equipped 


with  a  gap  built  according  to  the  above? 
The  average  gap  as  commonly  used  brings  in 
many  sources  of  error  not  found  in  the 
standard.  Peek  *  makes  the  following  state- 
ment: 

"The  needle  gap  is  unreliable  at  high  volt- 
ages because,  due  to  the  brush  discharge  and 
broken-down  air  that  precedes  the  spark- 
over,  variations  are  caused  by  humidity, 
oscillations,  and  frequency. 

"The  needle  gap  is  also  inconvenient  be- 
cause needles  must  be  replaced  after  each 
discharge;  the  spacing  becomes  very  large 
at  high  voltages,  and  the  calibration  varies 
somewhat  with  the  sharpness  of  the  needle." 

"A  higher  voltage  is  required  to  spark 
over  a  given  needle  gap  when  the  humidity 
is  high  than  when  it  is  low. 

"All  spark  gap  curves  of  whatever  form  of 
gap  must  be  corrected  for  air  density — ^that 
is,  altitude  and  temperature.  For  low  volt- 
tages  the  spark-over  of  the  needle  gap  de- 
creases approximately  as  the  air  density.  At 
higher  voltages  the  effect  becomes  more 
erratic,  probably  due  to  humidity." 

In  using  a  KV  meter  on  the  primary  even 
greater  sources  of  error  may  be  encountered. 
To  quote  Qiubb  and  Fortescue  * : 

"The  most  usual  method  of  measuring  the  , 
high  tension  voltage  is  to  measure  the  pri- 
mary potential  and  multiply  by  the  ratio  of 
the  transformer.  Voltages  obtained  by  this 
method  are  generally  very  much  in  error  due 
to  the  distributed  capacity  in  the  high  tension 
winding  of  the  transformer,  harmonic  dis- . 
tortion  of  the  applied  voltage  wave  and  the 
capacity  of  the  terminal  bushings  and  the 
apparatus  to  which  the  high  voltage  winding 
is  connected.  The  effective  low  tension  volt- 
age is  usually  indicated  so  that  there  is  no 
measure  of  the  maximum  unless  a  pure  sine 
wave  of  voltage  is  applied,  there  are  no  ap- 
preciable distortions  due  to  the  harmonic 
components  of  the  exciting  currents  and  the 
capacity  regulation  can  be  corrected." 

If  the  usual  methods  of  measuring  voltage 
(penetration)  are  so  faulty,  what  is  the  rem- 
edy ?  Engineers  have  been  using  a  sphere  gap 
for  a  number  of  years  to  measure  high  volt- 
ages and  it  is  well  known  to  be  the  most 
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accurate  practical  method.  It  is  more  con- 
sistent, the  breakdown  voltage  being  affected 
only  to  a  negligible  degree  by  widely  varying 
conditions  of  atmospheric  pressure,  humid- 
ity, proximity  of  neighboring  bodies,  etc.; 
more  convenient  because  the  terminals  do 
not  have  to  be  renewed  and  it  requires  less 
space.*  Under  certain  conditions  the  break- 
down of  the  air  gap  between  equal  spheres 
is  very  constant  and  the  sphere  gap  that  has 
already  been  suggested  as  a  standard  for 
high  voltage  measurements  has  been  found 
to  be  more  reliable  than  the  usual  methods  of 
test.*  The  results  of  many  tests  show  the 
breakdown  voltage  to  be  independent  of 
wave  shape  and  frequency  when  expressed 
in  terms  of  the  maximum  value  of  the  volt- 
age wave.*  Famsworth'  quotes  Weicher's 
Mitteilungen  iiber  Forschungsarbeiten  auf 
detn  Gebiete  der  Ingenieurmessen,  Berlin, 
191 1 : 

"For  sphere  gap  used  over  a  separation 
not  greater  than  the  diameter  of  the  spheres 
the  influence  of  the  factors  of  humidity,  tem- 
perature, pressure,  frequency  and  electrical 
capacity  on  the  sparking  voltage  is  as 
foQows : 

"Humidity— No  effect. 


MACHINE  A 


Meter       Milli-        Rheo       Auto      Gap  in      S.G. 
reading   amperes   Button     Button     inches      KV 
KV 
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Auto      Gap  in      S.G. 
Button     inches      KV 


1      ....     3            • 

...    46 

2    .,,.    4H    ' 

....    56 

3  ....  554 

. ...    70 

^  • . .  •  ^ 

....    58 

3  ....  6 
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ERRATA 

The  following  corrections  were  received  from  Dr. 
UUmann  after  the  article  had  been  printed : 


p.  197: 
p.  198: 


p.  198: 


Ingenieurmessen  should  be  Ingenieunvesen 

first  column:  MacKee  formula  should  read: 

gapXjimOQnilliamperes  ^36/64 

distance  ^ 
second  column,  table: 

In  caption,  V  and  V^  should  be  f/'  and  U 
Third    line,    last    column,    —no    should 
be  — II. 


5".  G.  KV 


..  52 
..  60 

•.  51 
..  60 
..  68 
. .  74 


60 
70 
80 

90 


S.  G.  KV 


■  •  a  •  • 


54 
55 


tubes  were  tested.  The  findings  are  as  fol- 
lows: 
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suits  on  successive  days.  One  reason  for  this 
lies  in  the  effects  on  the  brush  discharge  of 
humidity,  pressure  and  temperature,  position 
of  the  needles  with  respect  to  the  supports 
and  neighboring  objects  and  the  local  condi- 
tions in  the  circuit.  The  brush  discharge  in 
the  case  of  needle  points  always  precedes  the 
spark  (except  at  very  small  distances).  A 
screening  by  metallic  discs  at  the  back  of  the 
needles  will  not  prevent  humidity,  pressure 
and  temperature  destroying  the  standard 
gap. 

To  realize  this  inconsistency  one  has  only 
to  turn  to  the  tables  derived  by  different  in- 
vestigators showing  the  relation  between  dis- 
tance of  separation  and  the  breakdown  volt- 
age. For  example : 

U.  S.  Army  X-Ray  Manual: 

40  KV  Gap  3  inches 

50  KV  Gap  4  inches 

etc.,  the  ration  being  10  KV  per  inch  plus  10. 
Peek,  Dielectric  Phenomena  in  High  Volt- 
age Engineering,  first  edition: 

40  KV.       Gap  2  13/32  inches 
50  KV        Gap  33/17  inches 
etc. 

Raper,  Dental  Radiography,  first  edition: 

10  KV  per  inch. 

Knox,  tl 
not  stated: 
no 
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190 
230 
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jntgen  plants  are  equipped 


with  a  gap  built  according  to  the  above? 
The  average  gap  as  commonly  used  brings  in 
many  sources  of  error  not  found  in  the 
standard.  Peek '  makes  the  following  state- 
ment: 

"The  needle  gap  is  unreliable  at  high  volt- 
ages because,  due  to  the  brush  discharge  and 
broken-down  air  that  precedes  the  spark- 
over,  variations  are  caused  by  humidity, 
oscillations,  and  frequency. 

"The  needle  gap  is  also  inconvenient  be- 
cause needles  must  be  replaced  after  each 
discharge;  the  spacing  becomes  very  large 
at  high  voltages,  and  the  calibration  varies 
somewhat  with  the  sharpness  of  the  needle.'' 

"A  higher  voltage  is  required  to  spark 
over  a  given  needle  gap  when  the  humidity 
is  high  than  when  it  is  low. 

"All  spark  gap  curves  of  whatever  form  of 
gap  must  be  corrected  for  air  density — ^that 
is,  altitude  and  temperature.  For  low  volt- 
tages  the  spark-over  of  the  needle  gap  de- 
creases approximately  as  the  air  density.  At 
higher  voltages  the  effect  becomes  more 
erratic,  probably  due  to  humidity." 

In  using  a  KV  meter  on  the  primary  even 
greater  sources  of  error  may  be  encountered. 
To  quote  Qiubb  and  Fortescue  * : 

"Th#»  mnst  nsiial  method  of  measuring  the 
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accurate  practical  method.  It  is  more  con- 
sistent, the  breakdown  voltage  being  affected 
only  to  a  negligible  degree  by  widely  varying 
conditions  of  atmospheric  pressure,  humid- 
ity, proximity  of  neighboring  bodies,  etc.; 
more  convenient  because  the  terminals  do 
not  have  to  be  renewed  and  it  requires  less 
space.*  Under  certain  conditions  the  break- 
down of  the  air  gap  between  equal  spheres 
is  very  constant  and  the  sphere  gap  that  has 
already  been  suggested  as  a  standard  for 
high  voltage  measurements  has  been  found 
to  be  more  reliable  than  the  usual  methods  of 
test.*  The  results  of  many  tests  show  the 
breakdown  voltage  to  be  independent  of 
wave  shape  and  frequency  when  expressed 
in  terms  of  the  maximum  value  of  the  volt- 
age wave.*  Famsworth*  quotes  Weicher's 
Mitteilungen  iiber  Forschungsarb'eiten  auf 
dem  Gebiete  der  Ingenxeurmessen,  Berlin, 
191 1 : 

"For  sphere  gap  used  over  a  separation 
not  greater  than  the  diameter  of  the  spheres 
the  influence  of  the  factors  of  humidity,  tem- 
perature, pressure,  frequency  and  electrical 
capacity  on  the  sparking  voltage  is  as 
follows : 

"Humidity— No  effect. 

"Temperature — Sparking  voltage  is  in- 
versely proportional  to  the  absolute  tempera- 
ture. 

"Pressure — Sparking  voltage  is  directly 
proportional  to  the  barometric  pressure. 

"Frequency — ^Within  commercial  range — 
20  to  75  cycles — frequency  has  no  effect  on 
the  sparking  voltage. 

"Electrical  capacity — No  influence." 

If  the  sphere  gap  is  so  accurate  it  should 
prove  any  variation  of  voltage  measurements 
made  in  estimating  jr-ray  dosage.  In  order 
to  test  this  the  following  procedure  was  car- 
ried out  in  a  number  of  hospitals  and  private 
laboratories  at  Qiicago. 

The  roentgenologist  was  requested  to  set 
his  machine  for  a  definite  voltage  and  milli- 
amperage  such  as  he  used  in  therapy  and 
then  the  voltage  was  measured  at  the  tube 
terminals  with  a  sphere  gap.  Only  Coolidge 
tubes  were  tested.  The  findings  are  as  fol- 
lows: 
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MACHINE  B 


Meter       Milli-        Rheo       Auto      Gap  in       S.G. 
reading   amperes   Button     Button     inches      KV 
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MACHINE  C 
No  auto  transformer 


Gap  in  inches 


Milliamperes 
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MACHINE  D 
No  auto 


Gap  in  inches 


Milliamperes 


S.  G.  KV 


6 

6 
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8 

9 
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MACHINE  E 
No  auto 


Gap  in  inches 


MUliamperes 


5".  G.  KV 


7^  to  8 5 


75 


MACHINE  F 
Auto  transformer 

Gap  in  inches  MUliamperes  S,  G.  KV 

I    I 65 

0    6 65 

^ 5 82 


It  is  easily  seen  from  an  examination  of 
the  above  that  there  is  considerable  variation 
of  voltage  where  one  would  expect  imiform- 
ity  from  the  results  of  his  spark  gap  read- 
ings. 

In  order  to  get  these  findings  in  terms  of 
dosage  the  following  table  was  made.  Col- 
umn C  is  the  gap  between  points  in  inches  as 
measured  by  the  operator.  KV  is  the  actual 
voltage  at  the  tube  as  measured  by  the  sphere 
gap.  U^  is  an  arbitrary  unit  based  on  the 
MacKee  formula — 
distance* 

gap  X  time  X  miUiamperes  ^  ^6/64  = 

one  unit,  and  represents  what  the  operator 
thought  he  was  using.  U*  is  derived  in  the 
same  way,  using  70  KV  instead  of  a  6  inch 
gap,  and  represents  what  he  actually  got. 
70  KV  was  taken  because  it  more  nearly  rep- 
resents the  actual  voltage  at  the  tube  when 
the  point  gap  registers  6  inches. 

Per  cent  plus  or  minus  represents  the  dif- 
ference between  what  the  operator  thought 
he  was  using  and  what  was  actually  used. 
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...    /X    ... 
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•"  +4 
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6 
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...      /  u      ... 
...      vJU      ... 
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1.00   ... 
I.OO   . . . 

I.OO 

.85 

.80 
.93 

. ..    100 
. . .  —15 

...  —20 

...—  7 

From  the  above  table  it  is  readily  seen  that 
if  an  operator  using  machine  D  should 
change  to  A  and  give  what  he  had  been  in 


the  habit  of  using  for  an  erythema  dose  he 
would  actually  give  30%  more.  Conversely 
if  operator  of  A  transferred  to  D  and  gave 
what  he  supposed  would  be  an  erythema  dose 
he  would  actually  be  using  only  yy%  of  the 
amotmt. 
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Machine  A 
Machine  B 
Machine  C, 

8 
8 

...  93  ... 
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1.03 

.89 

...  +3 
...  — II 

setting  I 
Machine  C, 

setting  2 
Machine  D, 

8 
8 

...   80   ... 

...  74  ... 

I.OO  ... 
I.OO   . .  • 

.89 

.82 

... — no 
...—18 

setting  I 
Machine  D, 

8 

...  73  • . • 

1.00   ... 

.81 

. . .  —19 

setting  2 
Machine  E 

8 
8 

...  70  ... 
...  75  ... 

1.00  ... 
1.00  . . . 

.78 
.83 

...  —22 

. . .  —17 

In  this  table  90  KV  was  taken  as  repre- 
senting 8  inches  of  back-up  and  an  8  inch 
gap  the  imit  for  deep  therapy. 

From  the  above  it  can  be  seen  that  if  what 
would  be  an  erythema  dose  on  machine  D, 
setting  2,  was  given  with  machine  A,  the 
patient  would  receive  1.32  times  the  dose, 
while  if  the  readings  used  on  A  in  produ- 
cing an  erythema  were  used  on  D  only  76 
per  cent  of  the  dose  would  be  received. 

If  dosage  were  based  on  kilovolts  instead 
of  spark-gap  and  machines  were  calibrated 
so  that  one  knew  tiiat  certain  settings  would 
produce  a  definite  voltage  one  should  be  able 
to  change  from  one  machine  to  another  and 
expect  to  get  the  same  results  without  pre- 
viously testing  out  the  effects  on  a  patient 
Also,  a  roentgenologist  could  publish  the  re- 
sults obtained  from  a  certain  dosage  with  the 
knowledge  that  those  who  attempted  to  dup- 
licate his  results  would  at  least  use  the  same 
quantity  and  quality  of  rays. 

There  is  nothing  difficult  in  using  a  sphere 
gap.  In  fact  it  is  easier  as  there  is  no  corona 
and  no  preliminary  sparking.  It  either  fires 
or  it  does  not,  and  the  difference  of  a  small 
fraction  of  a  millimeter  determines  the 
sparking  point.  It  is  easily  calibrated  to  read 
directly  in  kilovolts,  and  the  machine  once 
calibrated  for  tiie  settings  in  common  use,  it 
will  only  be  necessary  to  recalibrate  at  long 
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intervals  or  when  tubes  are  changed  or  dif- 
ferent control  buttons  used. 

CONCLUSIONS 

The  present  method  of  estimating  quality 
or  penetration  by  parallel  spark-gap  between 
blunt  points  is  exceedingly  and  unnecessarily 
inaccurate  and  is  equivalent  to  measuring 
tube  distance  with  a  rubber  band  for  a  tape 
measure. 

The  use  of  the  sphere  gap  in  estimating 
voltage  between  tube  terminals  is  accurate 
enough  for  all  practical  purposes  and  is  ac- 
tually easier  to  use  than  blunt  points  due  to 
absence  of  brush  discharge. 


If  the  number  of  kilovolts  used  were 
stated  instead  of  the  amount  of  spark-gap 
back-up  in  reporting  dosage  the  results  could 
be  duplicated  by  other  workers  as  easily  as 
in  giving  drugs  hypodermatically  and  would 
be  an  advance  in  dosage  standardization. 

I  wish  to  thank  Dr.  W.  D.  Coolidge  for 
his  advice  and  assistance  in  this  work. 
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TT  is  rather  difficult  to  determine  the  value 
^  of  treatments  intended  to  prevent  the 
recurrence  of  ailments  presumably  cured. 
Nevertheless  there  are  certain  indications 
that  justify  our  drawing  definite  conclusions 
as  to  the  results  accomplished  by  the  aid  of 
these  treatments. 

If  we  know  through  long  experience  that 
in  a  series  of  similar  cases  we  may  expect  a 
certain  number  of  recurrences,  and  then  find 
that  as  the  result  of  treatments  carried  out 
this  ntmiber  has  been  diminished,  we  are 
justified  in  presuming  that  our  treatments 
have  been  of  some  value. 

Conclusions  reached  upon  these  premises 
are  always  open  to  the  objection  that  perhaps 
the  series  of  cases,  while  apparently  similar, 
have  in  reality  not  been  quite  the  same. 
Every  surgeon  has  his  own  statistics  as  to  his 
percentage  of  recurrences  in  malignant  cases 
operated  by  him,  and  they  vary  in  a  large 
degree.  Another,  and  in  my  opinion,  more 
convincing  method  of  reaching  conclusions 
as  to  the  value  of  prophylactic  treatments,  is 
to  take  selected  individual  cases  of  a  charac- 
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ter  which  in  the  opinion  of  the  operating  sur-, 
geon  would  unquestionably  result  in  the  re- 
currence of  the  lesion  operated  for.  If  in 
these  cases  we  succeed  tfirough  our  treat- 
ments in  preventing  this  expected  recurrence, 
we  are  in  a  much  better  position  to  show 
concrete  proof  of  the  value  of  the  treatments 
carried  out. 

The  object  of  this  paper  is  to  describe  a 
number  of  cases  which  without  some  inter- 
ference would  have  unquestionably  resulted 
in  a  recurrence,  and  to  show  that  by  a  series 
of  prophylactic  ;r-ray  treatments  this  ex- 
pected recurrence  has  never  materialized. 

Case  I.  Mrs.  F.*  S.,  sixty-two  years  old, 
referred  to  me  by  Dr.  H.  Herman  in 
October,  191 1,  with  a  diagnosis  of  papilloma 
of  the  tongue. 

Patient  had  a  small  growth,  about  the  size 
of  a  lima  bean,  on  the  edge  of  the  right  side, 
at  about  the  junction  of  the  second  and  last 
third  of  the  tongue.  There  was  something 
suspicious  about  the  appearance  of  the  lesion, 
and  I  reported  to  Dr.  Herman  that  in  my 
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opinion  we  were  dealing  with  an  epithelioma 
and  not  a  papilloma.  We  decided  to  remove 
a  small  section  for  microscopical  examina- 
tion, this  to  be  followed  by  immediate 
fulguration. 

The  examination  was  made  by  Dr.  Har- 
low Brooks  and  the  lesion  was  found  to  be 
an  epithelioma.  The  fulguration  (not  dessi- 
cation)  was  followed  by  periodical  prophy- 
lactic jr-ray  treatments,  with  the  result  that 
up  to  date  (nine  years  later)  there  is  not  the 
slightest  sign  of  recurrence  and  the  patient  is 
apparently  perfectly  well. 

The  patient  was  treated  with  a  tmipolar 
jr-ray  tube  which  I  devised  in  1904.*  This 
tube  enables  us  to  apply  the  ;r-ray  in  imme- 
diate contact  with  the  part  to  be  treated. 
While  the  output  of  this  tube  is  rather  small, 
the  fact  that  it  can  be  put  in  direct  contact 
with  the  tissues  makes  it  possible  to  admin- 
ister considerable  jr-ray  at  each  treatment. 

Case  II.  Miss  A.  B.,  forty-seven  years  old, 
referred  to  me  by  Dr.  D.  D.  Goldstein  in 
November,  1913.  Mother  died  of  cancer  of 
breast  in  1908.  Patient  first  called  on  Dr. 
Goldstein  in  November,  1913.  He  found  that 
she  had  a  fair-sized  tumor  in  the  right 
breast,  with  axillary  involvement.  He  ad- 
vised immediate  operation,  but  patient  waited 
about  two  weeks,  at  the  end  of  which  time 
there  was  a  very  marked  increase  in  the  size 
of  the  tumor. 

On  operation  there  was  found  to  be  a  large 
tumor  of  a  very  diffuse  type,  with  marked 
involvement  of  the  axillary  glands.  The 
sheets  of  all  the  blood  vessels  were  involved 
and  they  all  had  to  be  stripped.  The  micro- 
scopical examination  showed  the  tumor  to  be 
a  medullary  carcinoma  of  a  very  malignant 
t3rpe. 

The  patient  followed  up  her  ^-ray  treat- 
ments in  a  very  reluctant  way.  She  felt  that 
she  was  wasting  her  time  and  money,  so  I 
had  to  be  satisfied  with  treating  the  operated 
side  where  recurrence  seemed  most  immin- 
ent. I  succeeded  in  holding  her  for  about  one 
year,  after  which  time  she  disappeared.  I 
next  saw  her  in  July,  191 9  (about  six  years 
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after  her  treatment).  The  right  side,  where 
she  had  the  prophylactic  treatments,  has  re- 
mained entirely  free ;  but  the  left  side  became 
involved  and  was  operated  on  by  Dr.  D.  A. 
Moschkowitz,  who  found  a  very  malignant 
diffuse  type  of  carcinoma  with  marked  axil- 
lary involvement  I  began  to  treat  this  side 
and  up  to  date  she  has  remained  free  of  any 
recurrence. 

I  consider  this  a  most  instructive  case. 
The  original  side  (right)  which  was  almost 
entirely  involved  in  a  very  malignant  type  of 
extremely  diffuse  carcinoma,  has  remained 
free  up  to  date  (six  years)  following  the 
prophylactic  or-ray  treatment,  while  the  oppo- 
site side,  which  did  not  receive  any  treat- 
ments, was  the  site  of  recurrence. 

Case  III.  Mr.  L.  M.  E.,  sixty  years  old, 
referred  to  me  by  Dr.  Edwin  Beer  in  Janu- 
ary, 191 6,  for  prophylactic  or-ray  treatments 
following  a  nephrectomy  for  hypernephroma 
of  the  left  kidney.  I  will  give  Dr.  Beer's 
description  of  this  case,  as  published  by  him 
in  the  International  Journal  of  Surgery,  De- 
cember, 1919:  • 

"Mr.  E.,  aged  sixty  odd  years,  was  oper- 
ated by  the  lumbar  route  for  an  acute  hema- 
turia from  the  left  kidney.  The  diagnosis  of 
h)rpemephroma  of  the  left  kidney  had  been 
made  and  the  tumor  mass  could  be  felt  in 
the  left  lumbar  region.  If  ever  a  patient 
looked  absolutely  hopeless  to  the  surgeon  this 
patient  surely  did.  TTie  pelvis  of  the  left  kid- 
ney was  filled  with  the  tumor  mass,  which 
extended  through  the  parenchyma  and  then 
had  grown  through  the  capsule  of  the  kidney 
into  the  perinephritic  fat,  where  a  tumor  as 
large  as  a  good-sized  fist  was  growing.  The 
kidney  was  removed  through  the  lumbar 
route,  but  naturally,  with  the  tumor  extend- 
ing from  the  cortex,  it  seemed  at  the  time 
that  it  would  be  impossible  to  deliver  the 
kidney  and  tumor  without  spilling  the  tumor 
cells."  (As  a  matter  of  fact,  in  a  letter  writ- 
ten to  me  by  Dr.  Beer  on  July  6,  1920,  he 
states  that  he  thought  he  must  have  spilled 
some  of  the  viable  tumor  tissue.)  "After  re- 
moval of  the  kidney,  all  perinephritic  fat 
was  carefully  excised,  and  the  patient  was 
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subjected  to  intensive  ;r-ray  therapy.  To- 
night (four  years  after  operation)  the  pa- 
tient presents  himself  in  perfect  health  ap- 
parently. Last  spring  I  made  a  complete 
examination  and  found  no  evidence  of  any 
disease." 

Unfortunately  I  heard  recently  that  this 
patient  had  passed  away,  suffering  from  a 
brain  lesion,  perhaps  due  to  some  metastasis 
in  the  brain.  This  I  could  not  make  sure  of. 

Case  IV.  Mr.  L.,  forty-five  years  of  age, 
referred  to  me  by  Dr.  A.  Hyman,  in  August, 
1916,  for  prophylactic  treatment,  following 
an  operation  for  carcinoma  of  the  testicle. 
I  will  quote  from  Dr.  Hyman's  letter  to  me 
(Jtme  7,  1920)  in  reference  to  the  case: 

"Mr.  L.  was  operated  on  July  19,  1916. 
In  incising  through  the  skin  of  the  scrotum, 
a  large  amount  of  pus  with  necrotic  material 
was  evacuated;  all  the  scrotal  layers  were 
edematous.  A  large  tumor  of  the  testicle  was 
found,  which  had  broken  through  the  tunica 
and  had  infiltrated  the  scrotum.  The  tumor 
was  necrotic  in  areas  and  the  size  of  a  fist. 
A  typical  orchidectomy  was  done,  removing 
the  cord  up  to  the  external  ring.  Pathological 
report:  Carcinoma.  In  view  of  the  fact  that 
the  growth  had  ruptured  through  the  tunica 
and  had  become  attached  to  and  had  infil- 
trated the  scrotal  tissues,  I  considered  the 
prognosis  very  bad,  and  advised  either  jr-ray 
or  radium  treatment.  It  is  now  almost  four 
years  since  his  operation  and  ^-ray  therapy ; 
the  patient,  when  last  examined  three  months 
ago,  was  in  excellent  condition,  with  no  evi- 
dences of  local  recurrence  or  metastases.  A 
statement  from  his  family  physician,  re- 
ceived a  few  days  ago,  confirms  this  report." 

This  patient,  when  first  seen  by  me,  had  a 
great  deal  of  induration  in  the  operated  re- 
gion— ^so  much  so  that  I  even  feared  at  the 
time  that  a  local  recurrence  was  imminent. 
He  also  had  considerable  induration  in  the 
inguinal  region,  and  Dr.  Hyman  felt  quite 
confident  that  unless  some  method  was 
found  to  prevent  it  a  local  recurrence  was 
unavoidable. 

Case  V,  Mrs.  L.,  fifty-three  years  old,  op- 


erated on  April  14,  191 6,  by  Dr.  Cragin  for 
double  cystic  ovaries.  On  section,  both  cysts 
showed  a  cystic  and  a  firmer  solid  new 
growth,  with  part  of  the  capsule  invaded  by 
tumor  tissue.  At  the  time  of  tiie  operation, 
one  of  the  cysts  ruptured  and  the  contents 
spilled  into  the  peritoneum.  On  microscopical 
examination,  the  solid  portion  showed  nests 
of  large  cells  and  a  well-marked  alveolar  ar- 
rangement A  diagnosis  of  adeno-carcinoma 
was  made.  This  condition  was  unsuspected 
before  and  even  during  the  operation,  so  the 
operation  was  not  as  thorough  and  radical 
as  it  would  have  been  had  the  condition  been 
recognized.  As  part  of  the  capsule  was  in- 
volved and  the  contents  of  the  cyst  spilled 
into  the  peritoneum,  recurrence  was  much  to 
be  feared. 

Prophylactic  jr-ray  treatments  were  car- 
ried out  for  about  a  year  and  a  half,  and 
there  has  been  no  sign  of  recurrence  up  to 
date  ( four  and  a  half  years  after  operation) . 

About  two  months  ago  this  patient  was 
operated  upon  for  a  gangrenous  appendix. 
At  this  time  the  surgeon  carefully  explored 
the  pelvic  organs  and  found  the  uterus  freely 
movable,  without  the  slightest  sign  of  re- 
currence. She  made  an  uneventful  recovery. 

I  have  treated  a  number  of  other  cases  that 
I  think  would  also  clearly  demonstrate  the 
value  of  prophylactic  jr-ray  treatments,  but 
my  time  does  not  permit  me  to  go  into  detail 
about  these,  as  I  would  like  to  say  a  few 
words  in  regard  to  the  technique  and  dosage 
that  I  have  been  using. 

Prophylactic  jr-ray  treatments,  to  be  of 
value,  must  be  efficient  and  must  be  persisted 
in  for  a  considerable  period.  If  possible,  they 
should  be  kept  up  for  about  three  years  after 
the  operation.  This  is  very  difficult.  Most  of 
the  patients  will  be  tired  of  the  treatments 
long  before  this  period  expires,  and  it  can 
only  be  carried  out  if  you  have  an  intelligent 
patient  to  deal  with  and  if  there  is  a  proper 
cooperation  with  the  operating  surgeon  and 
the  family  physician. 

I  try  to  give  the  treatments  in  the  follow- 
ing routine  where  I  can:  First  treatment,  as 
shortly  after  operation  as  possible ;  the  next 
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two  treatments,  at  about  three  weeks'  inter- 
vals; the  next  two  at  four  weeks'  intervals. 
This  is  followed  by  treatment  at  six  weeks' 
intervals  for  the  balance  of  the  first  year. 
The  second  year  treatments  are  given  at  two 
months'  intervals,  and  the  third  year,  at 
three  months'  intervals. 

Of  course,  the  treatments  given  the  first 
year  are  the  most  important,  and  in  the  ma- 
jority of  cases  you  will  find  considerable 
difficulty  in  holding  your  patients  longer  than 
this ;  but  whenever  possible,  try  to  get  them 
to  persist  the  full  time. 

In  treating  them,  be  sure  to  take  in  as 
large  an  area  as  possible,  with  special  atten- 
tion to  the  glandular  region  surrounding  the 
involved  area,  also  the  parts  where  experi- 
ence has  taught  us  to  expect  most  probably 
a  metastasis.  For  instance,  in  carcinoma  of 
the  breast  the  opposite  side  should  get  some 
treatments — ^not  necessarily  as  many  as  the 
involved  side ;  and,  in  addition,  I  think  it  is 
advisable  to  treat  the  lumbar  spine,  where 
many  of  the  metastases  will  appear. 

I  think  the  time  will  come  when  these  pa- 
tients will  be  given  a  complete  ;r-ray  bath — 
in  fact,  I  believe  it  is  quite  feasible  now. 
Instead  of  using  small  fields,  we  can  have 
our  tube  at  a  distance  of  about  i6  or  even 
20  inches,  take  in  large  areas  at  a  time,  and 
expose  the  entire  body  from  all  directions. 
I  have  not  tried  this  as  yet,  but  I  am  seriously 
thinking  of  doing  so. 

The  cases  reported  above  were  all  treated 
with  the  small  field  cross-fire  method. 

Dosage. — Try  never  to  produce  an  ery- 
thema in  these  cases.  It  unnecessarily  fright- 
ens the  patients,  discourages  them  from  per- 
sisting with  the  treatment,  and  leads  to  telan- 
giectases and  other  unpleasant  skin  condi- 
tions. I  never  use  more  than  three- fourths  of 
my  maximum  dose  at  any  exposure.  I  find 
it  more  satisfactory  to  speak  of  maximum 
dose,  and  fractions  thereof,  than  of  a  definite 


number  of  X.  Your  maximum  dose  never 
varies,  while  the  measurements  in  figures  of 
X  generally  do. 

In  standardizing  my  apparatus  I  find  that 
the  following  figures  represent  my  epilating 
dose — ^that  is,  a  dose  which  will  produce  epi- 
lation without  an  erythema.  I  have  taken  this 
as  a  standard  maximum  dose,  above  which 
I  never  go. 

Apparatus. — Forty  centimeter  air-cooled 
coil,  with  gas  and  mercury  jet  interruptor. 
Coolidge  tube. 


Distance    Spark-gap    Ma.     Time 


Filter 


8  inches      9  inches 


10  4  mm.  ahiminmn 
and  several  lay- 
ers of  photo- 
graphic paper. 


In  giving  these  treatments,  I  use  the  above 
formula,  except  that  the  time  is  seven  and  a 
half  minutes  instead  of  ten.  The  tendency 
has  been  recently  to  abandon  the  aluminum 
filters  for  those  made  of  copper  and  zinc. 
These  metals  have  the  advantage  of  increas- 
ing the  .r-ray  penetration,  but  have  the  dis- 
advantage of  requiring  much  longer  expos- 
ures. Where  you  have  a  large  area  to  cover, 
this  time  element  becomes  of  great  import- 
ance, especially  in  patients  who  do  not  stand 
the  treatments  well  and  who  are  subject  to 
various  kinds  of  constitutional  disturbances. 
Still,  I  think  that  probably  we  shall  have  to 
make  the  best  of  this  disadvantage.  If  there 
is  any  additional  therapeutic  value  in  higher 
penetrating  rays,  these  patients  ought  to  get 
the  benefit  of  it. 

In  closing,  I  wish  to  say  that  I  firmly  be- 
lieve sufficient  evidence  has  been  gathered 
by  this  time  to  justify  our  belief  in  the  value 
of  prophylactic  jr-ray  treatments.  Every 
operation  for  malignancy  should  be  fol- 
lowed up  with  these  treatments,  and  these 
patients  given  the  additional  chance  to  escape 
recurrence. 
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TWENTY'SECOND  ANNUAL  MEETING  THE  AMERICAN  ROENTGEN  RAY  SOCIETY 

WASHINGTON,  D.C.»  SEPTEMBER  7,%  28,  29,  30,  I92I 

Headquarters^  Meetings  and  Exhibits:  Hotel  Wdshmgton.  Hotels:  Hotel  Washington  and  The  T^ew  Ebbitt. 
SIXTH  ANNUAL  MEETING  THE  AMERICAN  RADIUM  SOCIETY 

BOSTON,  JUNE  6  AND  7,  I92I.  HEADQUARTERS,  HOTEL  BRUNSWICK 


WASHINGTON   MEETING 

PRELIMINARY    ANNOUNCEMENTS 

Plans  for  the  program  of  the  Annual 
Meeting  of  the  Society  next  fall  are  now  well 
under  way.  Dr.  Rene  Ledoux-Lebard  will 
give  the  Caldwell  Lecture  on  the  subject  of 
"Deep  Roentgen  Therapy."  It  is  planned  to 
give  a  much  larger  place  on  the  program  to 
papers  than  has  hitherto  been  done.  The  plan 
is  to  hold  the  meeting  for  four  days,  giving 
the  entire  first  day  to  papers  on  therapy  and 
to  have  the  papers  on  physics  during  the 
forenoon  of  the  second  day.  This  will  enable 
those  who  are  interested  only  in  therapy  to 
leave  about  the  middle  of  die  second  day, 
while  those  interested  only  in  roentgen  diag- 
nosis would  not  feel  it  necessary  to  attend 
until  the  beginning  of  the  second  day.  Those 
interested  in  both  diagnosis  and  therapy 
would  probably  wish  to  be  present  the  entire 
four  days. 

It  is  believed  tiiat  this  plan  will  make  the 
meeting  of  interest  to  a  much  larger  number 
of  men.  It  is  requested  tiiat  those  who  have 
papers  to  present  at  the  meeting  communi- 
cate with  tihe  President  of  the  Society  at  as 
early  a  date  as  possible. 

A.  C.  Christie. 


28,  29  and  30,  1 92 1.  Headquarters,  meetings 
and  exhibits  will  be  at  the  Hotel  Washington, 
Pennsylvania  Avenue,  opposite  tiie  Treasury. 

Hotel  accommodations  for  members  and 
guests  may  be  arranged  at  the  Washington 
Hotel  and  The  New  Ebbitt.  In  making  res- 
ervations state  that  you  are  attending  the 
meeting  of  The  American  Roentgen  Ray 
Society.  Mr.  A.  Gumpert,  Manager  of  the 
New  Ebbitt,  has  agreed  to  see  that  all  those 
attending  the  Convention  are  taken  care  of. 
Therefore  anybody  not  getting  what  he 
wants  should  communicate  direct  with  him. 

The  hotel  rates  are  as  follows : 

Hotel  Washington,  every  room  having 
private  bath  with  shower,  tub  and  running 
ice  water  (European  plan  only) : 


Single  rooms 

Double  rooms  (double  bed) 

Double  rooms  (twin  beds) 


Per  day 
$5.00  to  $7.00 
8.00 
10.00  to  12.00 


The  New  Ebbitt  (European  plan  only) : 

Per  day 
Single  room  without  bath  $2.50 

Single  room  with  bath  4.00 

Double  room  without  bath,  each  person  $2.50 
Double  room  with  bath,  each  person,       3.50 


The  Twenty-second  Annual  Meeting  of  Also  a  number  of  large  suites,  both  with 
The  American  Roentgen  Ray  Society  and  without  bath,  which  will  comfortably 
will  be  held  in  Washington,  September  27,     accommodate  upwards  of  four  persons.  On 
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these  suites  they  would  make  a  rate  of  $3.00 
per  day  each  person,  with  bath,  or  $2.00  per 
day  each  person  without  bath. 

For  information  regarding  the  program, 
those  wishing  to  read  papers  or  to  show 
slides  at  the  meeting  should  communicate 
direct  with  the  President,  Dr.  A.  C.  Christie, 
1 62 1  Connecticut  Avenue,  N.  W.,  Washing- 
ton, D.  C. 

For  information  regarding  commercial  ex- 
hibits and  other  business  matters  connected 
with  the  meeting,  address  the  Business  Man- 
ager, Paul  B.  Hoeber,  67-69  East  59th 
Street,  New  York  City. 

It  is  hoped  to  arrange  for  special  trains 
and  cars  from  various  sections.  Details  re- 
garding this  will  be  announced  later. 


Annual  Meeting  Western  Section 

The  officers  of  the  Western  Section  of  The 
American  Roentgen  Ray  Society  arc  mak- 
ing plans  for  their  second  annual  meeting. 
They  have  selected  Portland,  Oregon,  as  the 
place  of  meeting,  and  the  time  has  been  set  for 
May  27th  and  28th.  This  time  will  permit  of  a 
continuous  trip  for  the  western  men  who  de- 
sire also  to  attend  the  A.  M.  A.  meeting  in 
Boston. 

The  Pacific  Coast  Roentgen  Ray  Societ3f 
will  meet  at  the  same  time  and  place,  the  two 
organizations  being  the  guests  of  the  Portland 
Roentgen  Club,  a  very  active  organization  of 
specialists. 

The  Secretary  of  the  Western  Section  would 
welcome  a  visitor  or  two  from  the  East  with 
papers  or  demonstrations,  and  can  assure  them 
of  a  very  enjoyable  meeting.  Address  Dr.  War- 
ner Watkins,  Box  1328,  Phoenix,  Arizona. 


NEW  COMMITTEES 
Safety,  and  Laws  and  Public  Policy 

At  the  last  meeting  of  the  American 
Roentgen  Ray  Society  two  important  com- 
mittees were  created,  a  Committee  on  Safety 
and  a  Committee  on  Laws  and  Public  Policy. 

The  Committee  on  Safety  is  charged  with 
the  investigation  of  all  matters  pertaining  to 
the  dangers  incurred  in  the  practice  of  roent- 


genology, and  recommending  measures  to  in- 
crease its  safety.  This  will  necessitate  an  ex- 
tensive investigation  by  the  committee  in 
order  that  it  may  collect  data  covering  the 
experience  of  as  many  men  as  possible.  It  is 
hoped  that  all  members  of  the  Society  and 
readers  of  the  Journal  will  cooperate  with 
the  Committee  both  by  sending  to  it,  volun- 
tarily, any  information  that  may  be  of  value, 
and  by  answering  any  questions  that  may  be 
sent  to  them  with  regard  to  accidents  and 
injuries,  both  electrical  and  .r-ray,  that  have 
occurred  in  their  practice. 

The  Committee's  recommendations  with 
regard  to  the  practical  value  of  safety  de- 
vices, as  well  as  those  for  the  elimination  or 
lessening  of  the  dangers  pertaining  to  the 
practice  of  roentgenology,  will  undoubtedly 
be  of  great  value  to  roentgenologists. 

The  Safety  Committee  consists  of  Prof. 
J.  S.  Shearer,  Chairman,  Cornell  University, 
Ithaca,  N.  Y.,  Dr.  P.  M.  Hickey,  and  Dr. 
W.  D.  Coolidge. 

The  Committee  on  Laws  and  Public  Policy 
was  authorized  by  the  following  resolution 
which  states  its  purpose: 

"During  the  coming  year  there  shall  be 
appointed  by  the  President  at  his  convenience 
a  committee  of  three  to  be  known  as  the 
Standing  Committee  on  Laws  and  Public 
Policy:  that  it  shall  be  the  duty  of  this  Com- 
mittee on  Laws  and  Public  Policy  to  keep  the 
Society  informed  as  to  changes  in  laws  and 
legal  decisions;  to  cooperate  with  similar 
committees  from  other  medical  societies  and 
public  welfare  associations,  generally,  to  the 
end  that  this  Society  shall  be  found  in  a 
proper  attitude  toward  all  matters  of  legis- 
lative and  public  policy  which  may  be  found 
to  involve  the  welfare  of  the  Society  or  prop- 
erly to  demand  the  Society's  cooperation." 

This  committee  consists  of  Dr.  E.  H. 
Skinner,  Chairman,  Rialto  Building,  Kansas 
City,  Mo.,  Dr.  Charles  F.  Bowen,  and  Dr. 
E.  A.  Merritt. 

Any  member  of  the  Society  who  has  any 
matter  which  he  wishes  to  bring  to  the  at- 
tention of  this  committee  should  coinmuni- 
cate  with  the  Chairman. 

A.  C.  Christie. 
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SIXTH  ANNUAL  MEETING 
THE  AMERICAN  RADIUM  SOCIETY 

Preliminary  Program 

The  Sixth  Annual  Meeting  of  The 
American  Radium  Society  will  be  held  at 
Boston,  June  6  and  7.  The  place  of  meeting 
for  scientific  work  will  be  the  Harvard 
Medical  School,  the  headquarters  the  Hotel 
Brunswick.  Following  is  the  preliminary 
program : 

Monday,  June  6th,  ip2i 
Morning  Session 

A.  Executive  Session. 

B.  Scientific  Session. 

Treatment  of  Primary  Carcinoma  of  the 
Vagina  with  Radium,  Leda  J.  Stacy,  M.D., 
Rochester,  Minn. 

Treatment  of  Uterine  Cancer  by  Radium. 
Harold  Bailey,  M.D;,  Rochester,  Minn. 

Histologic  Changes  Occurring  in  Car- 
cinoma of  the  Cervix  following  Radiation, 
with  Special  Reference  to  the  Factor  of 
Distance.  Charles  C.  Norris,  M.D.,  and  Nor- 
man S.  Rothschild,  M.D.,  Philadelphia.  (By 
invitation. ) 

Rctdium  in  the  Treatment  of  Carcinoma  of 
the  Breast  as  an  Adjunct  to  Surgery.  Ben  R. 
Kirkendall,  M.D.,  Columbus,  Ohio. 

Radium  Combined  with  X-Ray  Treatment 
in  Carcinoma  of  the  Breast.  George  E. 
Pfahler,  M.D.,  Philadelphia. 

Treatment  of  Glandular  Enlargements 
with  Radium.  Russell  H.  Boggs,  M.D.,  Pitts- 
burgh. 

Afternoon  Session 

• 

A  Comparison  of  Radiation  Dosages  At- 
tainable by  Use  of  Radium  on  and  without 
Tumors.  Charles  H.  Viol,  Ph.D.,  Pittsburgh. 

Dosage  in  Radium  Therapy.  Gioacchino 
Failla,  E.E.,  New  York. 

A  Comparison  of  X-Rays  with  Gamma 
Rays.  William  Duane,  Ph.D.,  Boston.  (By 
invitation. ) 


Hyperthyroidism — Classification  —  Basal 
Metabolism  in  Diagnosis — Renal  and  Blood 
Findings— Treatment  by  Radium.  R.  E. 
Loucks,  M.D.,  Detroit,  Mich. 

Action  of  Radium  on  the  Blood  and 
Blood-Forming  Organs.  Isaac  Levin,  M.D., 
New  York, 

Experiences  in  the  Treatment  of  Naso- 
pharyngeal New  Growths.  Curtis  F.  Bum- 
ham,  M.D.,  Baltimore. 

Treatment  of  Multiple  Papilloma  of  the 
Larynx  in  Children.  Gordon  B.  New,  M.D., 
Rochester,  Minn. 

C.  Short  Executive  Session. 

Monday  Evening 

Annual  Dinner. 

President's  Address.  (Lantern  slides.) 

Tuesday,  June  7th,  ip2i 

Morning  Session 

A.  Short  Executive  Session. 

B.  Scientific  Session. 

Radium  in  Dermatology.  Frank  E  Simp- 
son, M.D.,  Chicago. 

Dosage  in  Superficial  Lesions.  William  S. 
Newcomet,  M.D.,  Philadelphia. 

Treatment  of  Carcinoma  of  the  Rectum. 
Douglas  Quick,  M.D.,  New  York. 

Treatment  of  Prostatic  and  Bladder  Car- 
cinoma. Hugh  H.  Young,  M.D.,  Baltimore. 

Treatment  of  Malignant  Disease  of  the 
Bladder.  Benjamin  Barringer,  M.D.,  New 
York.  (By  invitation.) 

Treatment  of  Brain  Tumors  by  Radiation. 
Henry  K.  Pancoast,  M.D.,  Philadelphia. 

Tuesday  Afternoon 

ainic  at  the  Huntington  Memorial  Hos- 
pital, by  invitation  and  under  the  direction  of 
Dr.  Robert  Greenough,  Director  of  the 
Hospital. 
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CANADIAN  RADIOLOGICAL  SOCIETY 
Notice  of  Change  of  Meeting  Place 

The  Annual  Convention  of  the  Canadian 
Radiological  Society  will  be  held  this  year 
in  conjunction  with  the  Ontario  Radiological 
Society  at  Niagara  Falls,  Ontario,  May  31 
to  June  4,  inclusive.  Members  of  the  C.  R.  S. 
will  please  take  notice  of  this  change. 

An  invitation  is  extended  to  all  members 
of  the  profession  to  be  present,  as  the  pro- 
gram to  be  presented  will  well  justify  the 
time  spent. 

L.  K.  PoYNTZ,  Secretary-Treasurer. 


The  Third  Congress  of  the  Italian 
Society  of  Medical  Radiology 

The  Third  National  Congress  of  Radi- 
ology took  place  in  the  Institute  of  Electro- 
therapeutics and  Radiology  in  Rome,  Octo- 
ber 28  to  30,  1920.  It  was  well  attended  by 
radiologists  from  all  parts  of  Italy.  The  ex- 
hibits of  radiological  apparatus  were  large 
and  of  great  interest. 


The  opening  speech  at  the  meeting  was 
delivered  by  Prof.  Ghilarducd,  in  which  he 
very  ably  demonstrated  the  progress  made  by 
Italian  radiology  both  from  a  scientific  and 
industrial  standpoint,  and  showed  that  they 
have  been  able  to  maintain  a  place  equal  in 
importance  to  that  of  other  countries. 

Prof.  Bertolotti  of  Turin  also  delivered  an 
interesting  lecture  on  radio-activity  in  biol- 
ogy and  chemistry. 

Prof.  Perussia  (Milan)  discussed  the 
radiological  researches  of  the  heart  and  large 
vessels,  extensively  illustrated  with  clinical 
and  radiological  records  of  personal  study. 

Prof.  Ponzio  (Turin)  then  discussed  fully 
the  most  recent  physical  and  biological  dis- 
coveries of  radio-therapeutics  and  the  practi- 
cal results.  His  statements  were  strengthened 
by  a  large  personal  experience  in  the  actual 
state  of  the  therapeutics  of  cancer.  This  sub- 
ject was  discussed  at  length  by  the  leading 
clinicians. 

The  program  also  included  numerous 
other  taUcs  of  most  appealing  interest  show- 
ing fully  the  activity  and  scientific  value  of 
Italian  radiology. 


Svbscnbcrs  to  The  American  Journal  of  Roentgenology  visiting  T^ew  Tor\  City,  are  in- 
vited to  mal{f  the  office  of  The  Journal  (69  East  59th  Street,  J^ew  TorlO  their  headquarters.  Mad, 
packages  or  baggage  may  be  addressed  in  our  care.  Hotel  reservations  wiU  gladly  be  made  for  those 
advising  us  in  advance:  in  this  case,  l^ndiy  notify  us  in  detail  as  to  requirements  and  prices.  List  of 
operations  in  T^ew  Tor\  hospitals  on.  file  in  our  office  daily. 


BOOK   REVIEWS 


The  Radiography  of  the  Chest,  Vol.  I. 
— pulmonary  tuberculosis.  By  Walker 
Ovcrcnd,  M.A.,  M.D.  (Qxon)  B.Sc. 
(Lond.)  Pages  120;  1 08  lUus.  Price  $5.00. 
C.  V.  Mosby  Company,  St.  Louis,  1920. 

This  is  a  book  of  moderate  size  contain- 
ing ninety-nine  radiograms  and  nine  dia- 
grams. The  first  chapter  deals  briefly  with 
technique  and  the  radiographic  appearance 
of  the  normal  chest  The  author  then  dis- 
cusses the  classification  of  lesions  and  gives 
his  own,  which  is  a  most  rational  one  based 
on  the  clinical  course  and  the  radiographic 
findings. 

The  author,  who  is  evidently  a  clinician  as 
well  as  a  radiographer,  gives  a  brief  digest  of 
the  history,  physical  examination,  clinical 
diagnosis,  and  in  some  instances,  the  post- 
mortem findings  with  each  radiogram.  The 
arrangement  of  text  and  illustrations  is  not 


altogether  good,  for  in  many  instances  the 
notes  and  radiograms  of  the  same  case  are 
several  pages  apart,  making  it  inconvenient 
to  consult  the  radiogram  while  reading  the 
interpretation  of  the  same. 

The  illustrations  are  generally  good,  but 
in  some  cases  the  entire  pulmonary  area  is 
not  shown. 

In  the  last  chapter  there  is  a  brief  discus- 
sion of  various  topics,  such  as  the  relative 
value  of  clinical  and  radiographic  examina- 
tion; incipient  tuberculosis;  tuberculosis  in 
the  great  war;  the  heart  in  pulmonary  tu- 
berculosis, etc. 

While  not  a  profound  exposition  of  the 
subject,  this  work  of  a  combined  clinician 
and  radiographer  contains  material  which 
should  be  of  interest  to  both  the  internist  and 
the  radiographer. 

John  G.  Wh-liams 
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Greenough,  Robert  B.,  Boston.  The  Treat- 
ment of  Tumors  by  X'Rays  and  Radium. 
(Read  before  the  Fifth  Congress  of  the  In- 
ternational Society  of  Surgery,  Paris,  July 
19  to  23,  1920.) 

After  speaking  of  the  limited  knowledge 
concerning  the  biological  action  of  radium,  the 
writer  discusses  the  results  of  radiation  of  liv- 
ing tissue,  which  may  be  enumerated  as  fol- 
lows: "(1)  Living  tissue  may  be  destroyed  en 
masse;  (2)  Growth  may  be  temporarily  in- 
hibited; (3)  The  rapidity  of  growth  may  be 
stimulated;  (4)  The  manner  of  growth  may 
be  modified.'* 

While  massive  destruction  of  a  complex  tis- 
sue demands  a  dose  of  radiation  sufficient  to 
kill  the  cells  of  the  different  types  of  the  area 
involved,  the  effects  of  stimulation,  inhibition 
and  modification  of  growth  may  be  exerted 
upon  individual  cells  and  individual  types  of 
cells  in  the  tissue  area  exposed  to  radiation,  de- 
pending upon  the  dosage,  the  susceptibility  of 
the  cells  to  radiation,  and  doubtless  upon  other 
factors  of  which  we  have  insufficient  knowl- 
edge at  present.  In  the  treatment  of  non-malig- 
nant disuse  and  for  palliative  (non-curative) 
treatment  of  cancer,  all  of  the  cells  exposed 
need  not  be  destroyed.  But  to  cure  cancer  by 
radiation;  the  exposure  must  be  shown  to  be 
100  per  cent  efficient  in  destroying  the  disease, 
or  recurrence  is  to  be  expected. 

The  massive  destructive  effect  of  the  lethal 
dose  of  radiation  is  used  in  the  non-metastasiz- 
ing  carcinoma  of  the  skin  in  both  the  squamous 
and  basal-celled  varieties.  It  is  also  used  in 
some  of  the  metastasizing  forms  of  cancer 
where  the  removal  is  impossible.  Here  the 
insertion  method  by  the  use  of  the  bare  tubes 
of  emanation  or  of  the  needles  holding  radium 
salts  or  emanation  at  their  tips,  has  proved  ef- 
fective in  producing  massive  destruction.  This 
method  has  been  employed  safely  near  the  sur- 
face of  the  body  where  normal  suppurative 
processes  and  their  discharges  may  take  place 
without  the  risk  of  deep  and  dangerous  infec- 
tion. Burying  tubes  of  emanation  in  deeply 
situated  tumors  has  proven  unsatisfactory, 
either  because  the  dosage  has  been  too  small  to 
be  effective  or  a  degenerative  process  has  re- 


sulted with  secondary  infection  that  made  sur- 
face drainage  necessary.  For  the  treatment  of 
certain  malignant  tumors  on  the  surface  of  the 
body  where  operative  removal  is  impossible,  or 
in  combination  with  operation,  when  the  opera- 
tive procedure  alone  was  insufficient,  the  inser- 
tion of  tubes  of  emanation  with  the  resulting 
massive  destruction,  finds  a  field  of  great  use- 
fulness. 

As  the  absorbed  rays  rather  than  the  pene- 
trating rays  produce  the  gp^eatest  effects  upon 
living  tissues,  it  is  probable  that  the  beta  rays 
are  the  most  concerned  in  the  production  of 
massive  destruction  with  the  radium.  For  this 
reason  massive  destruction  is  produced  only  in 
close  proximity  to  the  source  of  radiation. 

The  phenomenon  of  temporary  inhibition  is 
shown  by  the  fact  that  cells  exposed  to  radia- 
tion for  a  certain  time  remain  quiescent  for  a 
considerable  period,  only  to  awake  to  active 
and  continued  growth  after  the  radium  effects 
have  passed  away.  The  time  before  activity 
begins  again  is  variable,  in  some  cases  several 
years. 

That  small  doses  of  radiation  produce  a 
stimulant  effect  upon  growth  is  generally  con- 
ceded. It  is  impossible  that  one  dose  of  radia- 
tion should  contribute  a  constituent  of  growth 
that  was  previously  lacking  as  would  be  the 
case  if  a  plant  or  an  animal  were  supplied  with 
a  greater  quantity  of  light,  heat  or  moisture. 
The  primary  inhibition  of  growth  followed  by 
the  later  increased  rapidity  of  cell  division 
would  appear  to  justify  the  assumption  that 
some  damage  was  done  by  the  radiation  and 
as  a  result  the  normal  processes  in  response  to 
injury  were  excited. 

In  addition  to  the  effect  on  the  tumor,  there 
is  an  effect  seen  in  the  normal  tissue  surround- 
ing the  diseased  area.  The  earliest  observable 
histological  changes  after  radiation  are  a  new 
growth  of  the  cell  elements  in  the  blood  vessels 
and  connective  tissue.  It  is  impossible  to  state 
how  much  is  due  to  radiation  and  how  much  to 
the  natural  processes  or  inflammation  and  re- 
pair excited  by  the  damaged  tumor  tissue. 
There  is,  however,  a  marked  new  growth  of 
connective  tissue  before  any  recognizable 
change  in  the  epithelial  cells  is  seen. 

The  modification  of  growth  resulting  from 
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the  radiation  of  living  tissue  depends  upon  the 
tissue  investigated  to  a  great  extent.  Normal 
tissues  may  be  made  abnormal,  and  developing 
embryonic  cells  may  be  made  to  develop  in  an 
abnormal  manner.  This  ability  of  radiation  is 
shown  in  the  clinic  in  its  application  to  the  re- 
lief of  benign  skin  lesions  such  as  papillomas 
and  keratoses.  In  these  the  destructive  effects 
are  not  needed  or  desired.  After  a  mild  reac- 
tion the  deeper  cells  which  were  formerly 
growing  in  an  abnormal  manner  begin  to  grow 
more  normal.  The  abnormal  cells  are  cast  off 
and  the  lesion  heals  without  a  scar.  While  this 
action  is  of  greatest  value  in  the  treatment  of 
non-malignant  lesions,  it  can  be  counted  upon 
but  little  in  the  attempt  to  eradicate  malig- 
nant disease.  No  modification  of  growth  of 
cancer  cells  short  of  death  and  destruction  of 
every  cell  is  sufficient  to  cure  the  patient  of 
cancer. 

The  so-xalled  "selective  action"  of  raditmi 
upon  ttunor  tissue  is  next  considered.  Some  be- 
nign lesions  such  as  papillomas  and  keratoses, 
which  yield  to  the  "modifying"  effects  of  ra- 
dium without  the  destructive  effect,  are  of  the 
class  of  so-called  "precancerous"  lesions,  but 
this  does  not  permit  us  to  presuppose  a  similar 
reaction  when  dealing  with  cancer  tissue. 

Different  tissues  show  a  variation  in  sensi- 
tiveness to  radiation.  Lymph-adenoid  tissues 
and  those  of  the  ovary  and  testicle  are  es- 
pecially sensitive.  Certain  tumors  of  lymph- 
adenoid  tissue,  such  as  malignant  lym^phoma 
(Hodgkin's  disease)  and  lympho-sarcoma  ap- 
pear to  exhibit  a  definite  and  positive  sensitive- 
ness, in  that  when  they  are  first  subjected  to 
deep  radiation,  the  tumor  masses  shrink  and 
occasionally  disappear,  without  undue  damage 
to  the  normal  tissues  overlying.  But  it  has  been 
the  experience  of  the  writer,  that  the  changes 
are  temporary,  and  although  a  recurrence  of 
the  tumor  masses  in  the  same  or  in  other  lymph 
nodes  may  again  react  to  radiation,  sooner  or 
later  the  sensitiveness  is  lost.  In  myeloid  leu- 
kemia, profound  changes  in  the  blood  picture, 
in  the  size  of  the  spleen,  and  in  the  patient's 
comfort  result  from  deep  radiation  of  the 
spleen,  but  again  the  improvement  is  tempor- 
ary. These  two  diseases  are  often  evoked  as 
evidence  of  the  selective  action  of  radium.  This 
action,  however,  is  one  of  modification  of 
growth,  or  even  possibly  of  stimulation  of  cer- 
tain types  of  tissue,  rather  than  a  destructive 
effect. 


The  cells  of  the  ovary  and  testicle  are,  again, 
notoriously  susceptible  to  radiation.  Ovarian 
f  tmction  and  menstruation  can  be  brought  to 
an  end  by  intra-uterine  applications  of  radium, 
and  with  all  of  the  symptoms  of  the  meno- 
pause. Azoospermia  has  been  frequently  found 
in  male  ^-riay  workers,  although  there  is  reason 
to  believe  that  recovery  from  this  condition 
may  subsequently  occur  when  exposure  ceases. 

When  cancer  is  superficial  and  accessible  to 
direct  radiation  of  any  desired  dosage,  either 
by  surface  applications  or  by  insertions,  it  can 
often  be  permanently  destroyed.  In  no  case  of 
actual  cancer,  however,  has  the  writer  seen 
success  in  this  purpose  without  the  production 
of  a  destructive  lesion,  and  in  many  there  is  a 
failure  to  destroy  the  disease  entirely.  In  some 
cases,  as  when  a  basal  cell  carcinoma  involves 
the  bones  of  the  face  or  a  carcinoma  of  the 
tongue  extends  into  the  tissues  of  the  floor  of 
the  mouth,  the  cancer  tissue  seems  to  be  more 
resistant  to  radiation  than  the  normal  issue  in 
the  vicinity.  In  these  cases,  at  least,  no  specific 
sensitiveness  is  manifest. 

Advanced  cases  of  cancer  of  squamous  cell 
or  glandular  origin  which  have  extended  to  the 
regional  lymph  nodes  are  frequently  subjected 
to  treatment  with  radium.  The  enlargement  of 
the  regional  nodes  is  commonly  accepted  as 
evidence  of  extension  having  taken  place. 
However,  it  must  be  remembered  that  other 
causes  for  the  enlargement  of  the  lymph  node 
exist  and  that  it  is  not  at  all  tmcommon  to  see 
an  inflammatory  process  in  regional  lymph 
nodes  due  to  the  ulceration  of  the  primary  car- 
cinoma. Even  in  the  presence  of  a  certain 
amount  of  infiltration  of  cancer  cells,  inflam- 
matory changes  may  occur  .and  lead  to  fluctua- 
tion in  the  size  of  the  lymph  nodes  far  too 
rapid  to  be  interpreted  as  being  due  to  cancer 
growth  alone.  In  almost  every  fatal  case  of  car- 
cinoma of  squamous  cell  or  glandular  origin 
extension  of  tfie  disease  into  the  regional  l3rmph 
nodes  ultimately  takes  place.  In  none  of  these 
cases  has  the  writer  seen  a  permanent  destruc- 
tion of  the  disease  following  radiation.  Shrink- 
age in  size  of  a  large  node  is  observed,  but  he 
is  inclined  to  attribute  this,  when  it  occurs,  to  a 
change  in  the  accompanying  inflammatory  pro- 
cess rather  than  to  a  destruction  of  cancer 
tissue. 

Cells  engaged  in  mitotic  division  are  gen- 
erally believed  to  be  more  sensitive  to  radia- 
tion than  resting  cells.  The  large  number  of 
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mitotic  figures  is  a  characteristic  of  cancer  tis- 
sue. It  is  not  unreasonable  to  suppose  that  a 
part,  if  not  the  greatest  part,  of  the  supposed 
sensitiveness  of  cancer  tissue  to  radiation  is 
dependent  upon  the  number  of  cells  actually 
undergoing  mitosis  during  the  period  of  ex- 
posure. If  this  is  so,  a  fractional  destruction  of 
the  tumor  only  can  be  expected  as  a  result  of 
repeated  deep  radiation,  for  during  each  ex- 
posure only  those  cells  then  in  mitosis  would  be 
affected,  and  a  diminishing  but  constant  res- 
idue of  unaffected  cells  would  always  remain  to 
awaken  into  activity  and  grow  at  some  subse- 
quent time  and  produce  recurrence.  It  roust  be 
recognized  that  there  is  abundant  evidence  that 
repeated  exposure  to  radiation  produces  a 
gradual  loss  of  sensitiveness  on  the  part  of 
the  tissues  exposed,  so  that  the  attempt  to  ac- 
complish a  fractional  destruction  of  tumor 
tissue  by  deep  radiation  is  by  this  fact,  also, 
made  more  difficult.  The  clinical  observations 
of  the  result  of  deep  radiation  on  cancer  tissue 
are  in  accord  with  this  theory,  for  although 
inhibition  or  retardation  of  growth  may  be 
observed,  the  destruction  of  the  tumor  and  the 
cure  of  the  disease  are  not  accomplished. 

In  general,  the  experience  in  the  clinic  and 
in  the  laboratory  has  shown  that  the  massive 
destructive  effect  of  radiation  (by  direct  ap- 
plication) is  necessary  for  the  cure  of  the 
disease. 

While  certain  tissues  show  a  sensitiveness  to 
deep  radiation  which  is  of  value  in  the  treat- 
ment of  non-malignant  disease  and  in  the  pal- 
liative (non-curative)  treatment  of  malignant 
disease  as  well,  the  cure  of  cancer  (estimated 
in  surgical  terms  on  a  three  to  five  year  basis) 
is  not  accomplished  without  the  massive  and 
total  destruction  of  the  tumor  by  the  direct  ap- 
plication of  the  source  of  radio-activity. 

K.  F.  Kesmodel. 


Quick,  Douglas.  The  Combination  of  Radium 
and  the  X-Ray  in  Certain  Types  of  Car- 
cinoma of  the  Breast.  (Surg.,  Gynec.  & 
Obst,  Vol.  xxxii,  No.  2,  Feb.,  1921.) 

The  writer  reviews  the  existent  literature 
briefly,  and  quotes  some  interesting  early  re- 
sults. He  notes  that  in  the  past,  radium  and 
.r-ray  have  not  been  sufficiently  combined.  He 
describes  tiie  technique  in  tisc  at  the  Memorial 
Hospital  for  burying  emanation  tubes  in  the 


tissue;  presents  an  outline  of  the  histok>gic 
changes  which  follow  such  a  procedure  and 
which  furnish  a  rational  basis  for  raditmi 
therapy.  He  thinks  that  tht  results  following 
the  btuial  of  small  emanation  tubes  (2  or  3  mc.) 
are  better  than  those  following  the  same  total 
dosage  delivered  in  a  shorter  time.  Filtration, 
in  this  method,  is  through  a  thin  glass  wall 
only,  and  this  permits  the  use  of  nearly  all  of 
the  beta  radiation — z  very  important  factor. 
Subsequent  jr-ray  treatment  is  carried  out  as 
though  no  radium  treatment  had  been  given. 
During  the  past  two  and  one-half  years,  78 
cases  of  carcinoma  of  the  breast  have  been  thus 
treated  at  the  Memorial  Hospital.  Of  these,  7 
show  complete  regression,  and  have  remained 
well  for  periods  of  from  three  months  to  two 
years ;  21  cases  show  a  partial  regression,  and 
are  still  progressing  (no  case  in  this  group  has 
been  observed  less  than  five  months) ;  24  cases 
showed  temporary  benefit;  19  of  these  have 
died,  but  without  lighting  up  of  the  original 
process;  10  cases  showed  no  improvement 
(these  were  far  advanced  cases  with  wide- 
spread metastases)  ;  9  cases  were  not  followed ; 
7  cases  have  been  under  observation  too  short 
a  time  for  any  rq)ort;  12  of  the  foregoing 
cases  are  reported  in  detail-,  with  micro-photo- 
graphs illustrating  the  histologic  changes  oc- 
curring; 58  of  these  cases  were  treated  for 
recurrences  and  metastatic  growth;  only  one 
of  these  was  operable.  He  notes  that  raditmi 
seems  to  control  the  pleural  pain  better  than 
x-ray.  He  concludes  that  the  x-ray  is  useful  in 
the  treatment  of  every  case  of  mammary  car- 
cinoma; that  radium  may  be  combined  with 
x-ray  to  great  advantage  in  a  certain  number 
of  cases ;  that  radium  is  useful  mainly  in  flat 
or  bulky  recurrences,  axillary  involvement,  in- 
operable primary  cases,  and  in  cases  refusing 
operation;  and  that  radium  and  x-ray  may 
convert  an  inoperable  case  into  an  opei^ble 
one  at  times.  Lowell  S.  Goin. 


Baejter,  F.  H.,  and  Friedenwald,  Julius. 
Roentgenological  Aspects  of  Lower  Right 
Quadrant  Lesions.  Am.  /.  Med,  Sc,  No- 
vember, 1920,  clx,  639. 

The  importance  of  lesions  of  the  right  lower 
quadrant  is  quite  evident.  Among  the  mo5t 
frequent  lesions  occurring  in  this  locality  may 
be  mentioned: 
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1.  Appendicitis. 

2.  Incompetent  ileocecal  valve  and  ileal 
stasis. 

3.  Dilatation  of  the  cecum  with  retention. 

4.  Adhesions  and  angulations. 

5.  Ulcerations  due  to  tut^erculosis. 

6.  Ulcerations  due  to  carcinoma. 

Both  bismuth  meal  and  enema  are  employed. 
The  ingested  meal  should  reach  the  cecum  in 
five  to  eight  hours,  according  to  the  meal  em- 
ployed. Delay  in  the  passage  of  the  meal  may 
be  due  to  dilatation  of  the  cecum,  to  ptosis 
or  adhesions,  to  ileal  stasis  and  angulation, 
ulceration  or  carcinoma.  A  bismuth  enema, 
given  in  the  knee-chest  position,  is  also  of 
advantage  in  studying  lesions  of  the  right 
lower  quadrant. 

I.  Appendicitis, — ^Acute  appendicitis  may 
be  more  accurately  diagnosed  by  fiUi^ig  the 
cecum  to  localize  the  site  of  involvement  and 
tiien  (in  certain  instances  where  the  onset  of 
a  lower  right  pneumonia  is  preceded  by  symp- 
tcmis  simulating-  appendicitis)  to  rule  out  in- 
volvement of  this  organ  by  showing  the  ab- 
sence of  a  painful  point  over  the  cecum  or  any 
limitation  of  mobility. 

Chronic  appendicitis:  The  appendix  can  be 
examined  only  if  the  lumen  is  potent  and  will, 
admit  bismuth;  otherwise  it  cannot  be  visual- 
ized. The  specific  technique  emphasized  by 
Case  for  examination  of  the  appendix  is  as 
follows : 

(i)  Examination  of  the  patient  on  the  hori- 
zontsd  fluoroscope.  The  tube  must  be  under 
the  table  and  the  screen  over  the  abdomen,  to 
insure  the  proper  examination. 

(2)  The  abdomen  must  be  palpated  with  the 
gloved  finger  or  a  spoon  for  localization  of  a 
point  of  tenderness. 

The  time  of  examination  is  of  importance. 
In  six  hours  the  cecum  fills,  and  tmder  palpa- 
tion the  appendix  may  fill.  From  then  on  until 
the  bowels  are  empty  it  may  be  visible.  When 
the  appendix  remains  visible  for  more  than  a 
day  or  two  after  the  bismuth  examination  it 
is  a  dangerous  appendix.  The  bismuth-filled 
appendix  has  been  noted  weeks  after  to  ex- 
amination. Where  there  is  no  local  tenderness 
on  pressure,  appendicitis  can  usually  be  ex- 
cluded. Where  the  cecum  is  limited  in  motion 
there  is  always  the  possibility  that  this  may  be 
due  to  inflammation  even  if  the  appendix  is 
visualized  tod  not  tender.  The  frequency  of 
visualization  of  the  appendix  with  bismuth 


meal  varies  with  different  men — ^35  to  90  per 
cent.  Not  every  visualized  appendix  is  abnor- 
mal. The  mere  filling  of  the  appendix  does  not 
necessarily  indicate  pathology.  When  it  is 
curled  up,  kinked  or  boimd  down  it  probably 
is  pathological. 

The  stomach  is  often  pulled  toward  the  right 
lower  quadrant  due  to  omental  adhesions.  As 
a  reflex  condition  chronic  appendicitis  may 
give  rise  to  a  picture  similar  to  that  of  duo- 
denal ulcer;  gastric  and  duodenal  h)rpermo- 
bility,  with  a  definite  filling  defect  of  the 
duodenal  cap. 

2.  Incompetent  ileocecal  valve  and  ileal 
stasis. — In  one  sixth  of  3000  cases  examined 
by  Case  incompetency  of  the  ileocecal  valve 
and  ileal  stasis  was  noted.  Bismuth  meals 
which  after  twenty- four  hours  had  completely 
left  the  ileum  were  found  at  thirty-six  and 
forty-eight  hours  to  have  regurgitated  throuj^ 
an  incompetent  ileocecal  valve  into  the  ileum. 
The  patient  should  be  on  his  back  on  the 
horizontal  fluoroscope.  The  rectal  point  should 
be  inserted  not  more  than  one  or  two  inches. 
The  container  of  the  bariimi  enema  should 
never  be  elevated  more  than  two  feet.  Ordi- 
narily 1200  C.C.  (100°  F.)  will  fill  the  colon 
without  causing  irritation.  The  cecum  must 
be  well  filled  and  palpated  under  the  fluoro- 
scope. Plates  should  be  made  with  the  patient 
in  the  prone  position.  When  a  bismuth  meal 
is  given  it  collects  in  the  terminal  ileum  in 
about  four  hours  and  leaves  in  eight  to  nine 
hours.  Delay  in  passage  may  be  due  to  spasm, 
incompetency  of  the  ileocecal  valve,  bands  of 
adhesions,  displacement,  prolapse  or  ttunors; 
dilatation  of  the  terminal  ileum  points  to 
obstruction. 

3.  Dilatation  of  the  cecum  with  retention. — 
The  ingested  bismuth  meal  appears  usually  in 
the  cectmi  in  from  seven  to  ten  hours.  Delay 
in  passage  may  be  due  to  dilatation  and  reten- 
tion of  cecum.  This  may  be  associated  with 
constipation,  appendicitis,  sub-acute  inflamma- 
tory lesions,  or  enteroptosis.  It  is  not  the  po- 
sition of  the  cectmi  which  is  most  important 
but  the  function  of  this  part  of  the  bowd. 
The  constipation  associated  with  this  condition 
may  be  very  marked  and  on  operation  the  re- 
tained fecal  material  may  cling  closely  to  the 
walls  of  the  cecimi  leaving  bleeding  areas 
when  separated,  showing  evidence  of  a  sub- 
acute infection. 

4.  Adhesions  and  angulations. — ^Angulations 
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and  kinks  occurring  in  the  right  lower  quad- 
rant are  often  due  to  adhesions  either  from 
appendiceal  disease,  pelvic  inflammation  or 
some  local  inflammatory  process.  The  delay  in 
the  passage  of  the  bismuth  will  give  a  clue  to 
this. 

5.  Ulcerations  from  Tuberculosis. —  The 
clinical  picture  of  intestinal  tuberculosis  is  of 
little  aid  in  early  cases.  The  roentgenographic 
examination  may  give  definite  information. 
The  most  constant  finding  is  intestinal  hyper- 
motility,  the  entire  meal  being  discharged  in 
twenty  to  twenty-four  hours ;  this  may  be  with 
or  without  gastric  residue.  A  spastic  condi- 
tion of  the  bowels  affecting  especially  the  ce- 
cum and  ascending  colon  is  noted  and  often 
irregular  filling  defects  can  be  seen. 

6.  Ulcerations  from  carcinoma. — ^There  is  in 
this  condition  a  large  irregular  constant  filling 
defect  of  the  cecum.  Filling  defects  from  ad- 
hesions and  fecal  contents  must  be  carefully 
differentiated  by  re-examination  at  a  later  date. 

In  conclusion,  the  x-ray  examination  should 
be  looked  upon  as  an  aid  in  the  diagnosis  of 
the  lesions  above  indicated.  The  possibility  of 
error  is  so  great  that  mistakes  will  necessarily 
be  made.  If  the  roentgen  diagnosis  is  diamet- 
rically opposed  to  the  clinical  and  all  other 
findings  it  is  probably  wise  to  adhere  to  the 
clinical  interpretation. 

L.  K..  o. 


Hernaman-Johnson,  Francis.  The  Use  of 
X-Rays  as  Immunity-Raising  Agents  before 
and  after  Operation  for  Cancer.  {Brit.  Med. 
J.,  June  12,  1920.) 

The  knife  may  be  a  means  of  disseminating 
stray  cancer  cells.  If  before  this  occurs  we  can 
bring  about  either  a  weakening  of  the  malig- 
nant cells  or  an  increase  in  the  resistance  of 
the  body  tissues,  or  both,  the  chance  of  suc- 
cessful colony  formation  by  the  parent  growth 
will  be  lessened.  Experimental  research  has 
shown  that  mouse  cancer  which  has  been  ex- 
posed to  radiation  is  grafted  into  fresh  tracts 
with  difficulty  or  not  at  all.  Clinical  evidence 
supports  this  fact  as  applied  to  man.  The 
jT-rays  act  as  much  by  their  stimulating  or 
regulating  action  upon  the  body  as  by  their 
depressing  effect  upon  cancer.  Embryonic  cells 
are  injured  or  destroyed  by  doses  of  radiation 
which  have  little  or  no  effect  upon  the  normal 


tissue.  The  general  stimulating  and  regulating 
action  of  the  jr-rays  is  of  more  value  than  their 
specific  effect  upon  the  pseudo-embiyonic  cells. 
The  immimity  produced  by  jr-rays  is  partial 
and  non-specific  It  is  not  proven  that  that 
resulting  from  the- use  of  radium  is  any  differ- 
ent. Pre-operative  treatment  should  be  given. 
The  healing  of  the  wound  is  not  delayed  and 
the  only  argument  agamst  such  a  procedure  is 
that  it  delays  operation  for  two  or  three  weeks. 
This  argument,  to  be  valid,  implies  that  the 
cancer,  though  improving  visibly,  is  invisibly 
spreading  in  depth.  This  does  not  occur.  If 
immunity  to  cancer  can  be  raised  by  pre-op- 
erative raying,  we  shotild  obviously  carry  out 
raying  after  operation.  So  long  as  we  are  not 
dealing  with  actual  recurrence,  we  should  be 
careful  to  give  too  little  rather  than  too  much. 
The  fact  that  small  doses  increase  the  immun- 
ity to  cancer  and  that  large  ones  decrease  or 
abolish  it  must  be  kept  in  mind 

Lowell  S.  Goin. 


Marty,  L.  A.  The  Modem  Treatment  of 
Malignancies.  (/.  Missouri  Med.  Assn.  Vol. 
XVII,  No.  7.) 

In  the  United  states  65,000  people  died  of 
cancer  in  1918 ;  200,000  people  are  suffering  at 
all  times  from  this  condition.  We  are  no 
longer  justified  in  "cutting  it  out"  and  allow- 
ing the  percentage  of  recurrences  to  be  high 
and  the  mortality  what  it  is  at  present  Only 
the  man  doing  jr-ray  work  and  radium  therapy 
will  be  able  to  do  work  that  is  fair  to  the 
patient,  for  specialists  are  not  made  over  night 
in  this  more  than  in  any  other  special  branch. 
Breast  cases,  for  example,  should  have  prelim- 
inary raying  to  block  the  lymi^atics  and  lower 
the  vitality  of  the  malignant  cells.  A  massive 
dose  should  be  delivered  into  the  wound  be- 
fore closure  of  the  flaps  and  postoperative 
raying  should  be  begun  as  soon  as  the  patient 
has  recovered  from  the  shock  of  the  operation. 
The  axillary  and  clavicular  regions,  and  in 
fact  the  entire  chest  should  be  rayed.  The  same 
applies  to  malignancy  elsewhere.  In  cancer  of 
the  pelvic  organs  radium  may  be  added  to 
advantage.  Radiation  is  indicated  in  every  case, 
as  much  suffering  is  relieved,  toxemia  less- 
ened, and  the  patient  made  more  bearable  to 
those  about  him. 

L.  S.  G.   " 
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HuBENY,  M.  J.  X-Ray  Treatment  of  Exoph- 
thalmic Goiter.  {Illinois  Med.  J.  June,  1920, 

p.  383.) 

The  writer  reviews  briefly  the  history  of 
jr-ray  therapy  in  goiter  and  stmis  up  the  histo- 
bgic  basis  for  such  treatment.  He  has  used 
two  techniques,  one  is  to  give  each  of  these 
areas  (including  the  th3rmus)  two  thirds  of  an 
erythema  dose,  using  a  9  inch  spark-gap  and 
filtration  of  4  millimeter  aluminum  and  one 
millimeter  leather  with  target  skin  distance  of 
8  inches.  This  dose  is  repeated  in  three  weeks. 
The  second  technique  consists  in  using  the 
same  filtration,  the  same  spark-gap  and  a  14 
inch  skin  distance,  applying  a  half-erythema 
dose  over  each  of  six  areas:  right  anterior 
thymus;  left  anterior  thymus;  right  anterior 
thyroid;  left  anterior  thyroid;  right  and  left 
posterior  cervical  ganglionic  areas.  Roentgen- 
ization  over  the  cervical  ganglionic  areas  in* 
hibits  thyroid  secretion.  The  second  technique 
is  preferred  when  the  patient  is  not  highly 
toxic,  quicker  results  are  obtained  with  the 
first  tedmique.  Early  treatment  increases  the 
chances  of  recovery,  exophthalmos  disappears 
in  40  per  cent  of  cases.  The  first  dose  should 
be  small  to  guard  against  an  increased  toxemia. 
Caution  should  be  used  in  treatment  of  cases 
after  operation,  as  there  is  danger  of  the  pro- 
duction of  hyperthyroidism. 

L.  S.  G. 


FiscHEL,  Ellis.  The  Use  of  Radium  in  Car- 
cinoma of  the  Face,  Jaws  and  Oral  Cavity. 
(/.  Missouri  Med.  Assn.  Vol.  XVII,  No.  7.) 

The  recognized  methods  oftreatment  are 
operative  removal,  destruction,  by  jr-ray,  ra- 
dium, high  frequency  or  the  actual  cautery. 
The  x-ray  can  be  relied  upon  to  cure  nearly 
all  basal  cell  epitheliomas  of  the  fact.  At  pres- 
ent it  cannot  be  depended  upon  to  destroy  the 
more  malignant  types  even  when  located  on 
the  surface.  The  writer  has  never  seen  a  lesion 
located  within  the  mouth  benefited  by  the 
^-rays.  Radium  has  some  advantages  over  the 
jr-ray,  particularly  the  fact  that  a  known 
amount  may  be  buried  in  a  mass.  Whatever 
means  are  employed,  the  tumor  should  be  de- 
stroyed as  completely  as  possible  at  the  first 
attempt.  If  cancer  of  the  lip,  the  results  under 


raditmi  treatment  have  been  so  striking  that 
operation  is  no  wreserved  for  those  who  have 
had  paste  or  unsuccessful  operative  treatment 
before.  Results  within  the  oral  cavity  have  not 
been  so  successful,  no  cures  having  been  noted. 
If  the  growth  involves  the  bony  jaw,  operation 
is  advised,  and  is  followed  by  radium. 

L.  S.  G. 


ViLRANDE,  G.  E.  Observations  on  the  Treat- 
ment of  Neoplasm.  {Brit.  Med.  J.,  February 
14,  1920.) 

The  writer  reports  a  niunber  of  interesting 
case  histories  of  various  malignancies  treated 
by  radium.  He  thinks  that  there  is  no  doubt  as 
to  the  value  of  radiation  of  the  site  of  glands 
after  removal,  and  pleads  for  the  routine  ray- 
ing of  the  scars  after  lip  operations.  Rodent 
ulcers  do  best  under  radium.  Sarcomata  are 
much  more  easily  inhibited  than  are  carcino- 
mata.  Breaking  down  malignant  glands  as  fol- 
low an  epithelioma  of  the  lip,  does  not  do  well 
under  jr-ray  treatment.  Neoplasm  of  the  lungs 
reacts  to  hard,  heavily  filtered  rays,  but  the 
writer  has  not  seen  one  disappear.  He  suggests 
that  perhaps  the  frequent  occurence  of  epi- 
thelioma on  lupus  that  has  been  treated  by 
small  doses  of  imfiltered  rays  may  have  some 
significance.  Larger  doses  of  harder,  more 
heavily  filtered  rays  are  indicated  in  radio- 
therapy. The  writer  has  doubled  and  tripled 
his  dosage  in  the  past  two  years. 


Leighton,    W.    E.    Inoperable    Cancer.    (/. 
Missouri  Med.  Assn.  Vol.  XVII,  No.  7.) 

The  responsibility  for  inoperable  cancer 
rests  (i)  with  the  quack  cancer  specialist,  {2) 
with  the  patient  who  neglects  to  consult  a 
physician,  (3)  with  the  physician  who  fails 
to  recognize  tht  disease,  or  who  attempts  su- 
perficial surgery.  The  diagnosis  of  external 
cancer  is  not  very  difficult.  Ulcerations  which 
do  not  heal  readily  should  arouse  our  suspi- 
cions, and  tumors  of  all  descriptions  demand 
early  investigation.  The  laity  and  the  phy- 
sicians must  be  educated  to  the  fact  that  early 
diagnosis  and  operation  will  cure  a  large  per-  • 
centage  of  cancer  cases.  Palliative  operation 
should  be  undertaken  where  possible.  The  re- 
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Translations  and  Abstracts 


moval  of  ulcerating  and  offensive  masses  by 
cauterization,  electro-thermic  coagulation  or 
electric  dessication  may  accomplish  wonders. 
Deep  roeiitgen  therapy  after  removal  of  the 
skin  has  given  excellent  results. 

L.  S.  G. 


dose.  After  two  weeks  half-pastiUe  doses  may 
be  given  at  ten-day  intervals.  Local  relapse 
is  rare. 

Acne  can  be  permanently  cured,  no  matter 
in  what  stage  it  may  be,  by  judicious  jr-ray 
treatment.  L.  S.  G. 


Semon,  H.  C.  The  X-Ray  Treatment  of  Acne 
Vulgaris.  {Brit.  Med.  J.,  May  22,  1920.) 

The  etiology  and  pathotogy  of  acne  is 
that  the  effect  of  the  rays  on  acne  lesions  is 
the  inhibition  of  the  physiologic  action. of  the 
secretory  cells  of  the  sebaceous  glands,  and 
the  dissolution  of  the  fibrous  capsules  of  the 
infected  comedo.  Whether  or  not  this  is  cor- 
rect, it  remains  a  fact  that  the  ;r-rays  will 
cause  involution,  both  of  the  comedo  and  the 
deep  nodular  abcsess  and  reduce  scarring  to 
a  minimum.  For  simple  cases  tmfiltered  rays 
from  a  tube  backing  up  between  4  and  5  inches 
spark-gap  are  used,  giving  a  dose  of  four 
fifths  Sabauraud  B  tint.  This  is  not  repeated 
within  ten  days.  An  erythema  is  not  desirable. 

When  •  pustulation  and  dermatitis  are 
marked,  treatment  is  preceded  by  a  few  days' 
application  of  antiseptics  and  detergent  lo- 
tions, after  which  doses  of  two-fifths  B  tint 
are  given  at  ten-day  intervals.  In  the  more 
advanced  stages,  with  intra-  and  sub-dermic 
nodules,  periglandular  fibrosis,  etc.,  harder 
rays  from  a  tube  backing  up  between  5  and  6 
inches  of  spark-gap  are  used,  with  five  milli- 
meters of  aluminum  filter,  giving  a  full  pastille 


Bryan,  Lloyd.  The  X-Ray  as  an  Aid  in  Diag- 
nosis of  NonrTubercular  Pulmonary  Condi- 
tions. (California  State  /.  Med.  Vol.  XVIII, 
No.  6.) 

Limg  abscess  is  seen  as  an  irregidar  area  of 
increased  density,  fading  out  gradually  into 
normal  lung  tissue.  If  the  cavity  is  only  partly 
filled  with  fluid,  a  gas  bubble  may  be  seen 
above  the  fluid  level.  The  large  area  of  con- 
solidation about  the  cavity  may  be  misleading, 
and  the  surgeon  will  be  disappointed  in  finding 
so  small  a  cavity.  Abscess  must  be  differenti- 
ated from  bronchiectasis  in  which  condition 
the  indurated  areas  are  usually  multiple.  The 
peribronchial  thickening  of  bronchitis  never 
reaches  the  perijdiery.  Primary  and  secondary 
pulmonary  malignancy  must  be  differentiated 
from  boA  lung  abscess  and  tuberculosis.  Meta- 
static sarcoma  give  a  picture  identical  with 
that  of  multiple  small  abscesses.  Tuberculosis 
may  be  confused  with  pneumoconiosis,  and 
may  be  coincident  with  it.  Diagnosis  should 
not  be  made  iwm  an  jr-ray  examination,  which 
is  only  an  aid,  and  must  be  correlated  closely 
with  the  clinical  findings. 

L.  S.  G. 


ADVERTISING  DEPARTMENT 


I       I       I 


In  Answering  Advertiaements  please  mention  The  American  Journal  of  Roentgenology. 


THE   AMERICAN   JOURNAL   OF   ROENTGENOLOGY 


THE 

PATTERSON 

OPERATING   FLUOROSCOPE 


THIS  PIECE  OP  APPARATUS.  DEVCLOPED  BY  A  FRENCH  ROENTGEN- 
OLOGIST. IS  OF  USE  WHERE  THE  OPERATING  SURGEON  DESIRES  THE 
ASSISTANCE  OF  THE  X-RAYS  AND  HAVE  BOTH  HANDS  FREE.  IT  FITS  TO 
THE  HEAD  BY  MEANS  OP  ADJUSTABLE  ELASTIC  BANDS  AND  IF.  FOR  ANY 
REASON.  THE  OPERATOR  DESIRES  NOT  TO  USE  THE  SCREEN  IT  CAN  BETILTED 
BACK  AS  IS  SHOWN  IN  THE  CUT.  WHEN  IN  THIS  POSITION  A  PIECE  OF  RUBY 
GLASS  AUTOMATICALLY  FALLS  DOWN  IN  THE  FRONT  OF  THE  EYE  PIECE. 
PROTECTING  THE  ACCOMMODATION  OF  THE  EYES. 

PRICE  S45.00  EQUIPPED  WITH   5"  X  7"  PATTERSON 

FLUOROSCOPIC  SCREEN  WITH   LEAD  GLASS  PROTECTION. 

IMMEDIATE    DELIVERIES 

THE  PATTERSON  SCREEN  COMPANY 

TOWANDA,    PENNSYLVANIA.    U.   S.   A. 
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The  Premier  American  Screen 


Made  by  a  Roentgenologist  for  Roentgenologists 


H-  SPEED 


GRAIN 


THIS  IS  THE  FORMULA  BY  WHICH  YOU  ARE  ASKED  TO 
JUDGE  ALL  'T-E"  SCREENS. 

The  <T-E"  is  GUARANTEED  to  be  faster  and  have  less  grain 
than  others  and  is  SOLD  WITH  THIS  UNDERSTANDING. 

NEW  "THIN"  MODEL  FOR  DOUBLE  SCREEN  TECHNIQUE. 

The  STANDARD  'T-E''  is  so  fast  and  free  of  grain  that  the  use 
of  a  second  screen  is  not  necessary  for  the  production  of  perfect 
roentgenograms.  You  are  respectfully  requested  to  verify  this  asser* 
tion  by  critical  tests  and  in  practical  work* 


If  unable  to  obtain  Screens  from  regular  dealers  please  communi- 
cate directly  with  the  Laboratory. 


For  further  particulars,  prices  and  samples  of  the  New  Improved 

circulars  on  technique.  etc.»  apply  to 


H.  THRELKELD-EDWARDS,  M.D. 
X-Ray  Laboratory,  South  Bethlehem,  Pa.,  U.  S.  A. 
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In  Answering  AdvertiBementB  please  mention  Tlie  American  Joamal  of  Boentgendogy, 


ADVERTISING  DEPARTMENT 

BAKKRK^ROF 


^ 


This  newest  development  of  a  Coolidge  Tube  equipped 
X'ray  Unit  (using  the  self'rectifying  lo  or  30 
Milliampere -Capacity  Tube)  is  now  being  displayed 
by  all  International  Agents.  It  has  many  exclusive 
features  not  to  be  found  in  any  other  machine  of  a 
similar  type,  and  we  seriously  recommend  that  you 
see  it  before  purchasing  any  X-tay  machine. 

SEMD  FOR  OUR  AHHOUHCEMEHT  BVLLETIH 

AHO  NEAREST  IHTERJ^ATIOHAL  DEALER'S  NAME 

Dealers  located  in  every  large  city  of  the  country. 

INTERNATIONAL   X-RAY   CXDRPORATION 

316  BROADWAY  -  NEW  YORK,  N. 
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tern  CONGRESS, 
3d  Session. 


S.  4927. 


IN  THE  SENATE  OF  THE- l»IITED  STATES. 

Januaby  S6  (calendar  day,  Januabt  27),  1921. 

Mr.  Spencer  introduced  the  following  bill;  which  was  read  twice  and  referred' 

to  the  Commitlee  on  Finance. 


A  BILL 

To  amend  title  9,  section  900,  paragraph  (8) ,  of  the  Act  entitled 
"An  Act  to  provide  revenue,  and  for  other  purposes/' 
Appix)ved  February  24,  1919. 

1  Be  it  enacted  by  the  Senate  and  House  of  RepresentO' 

2  Hvea  of  the  United  States  of  America  in  Congress  assembled, 

3  That  title  9,  section  900,  paragraph  (8) ,  of  the  Act  entitled 

4  **An  Act  to  provide  revenue,  and  for  other  purposes,"  ap- 

5  proved  February  24,  1919,  is  hereby  amended  to  read  as 

6  follows : 


t 


7  "(8)    Photographic  films  and  plates    (except  X-my 

8  plates  and  fihns  for  medical,  surgical,  and  dental  purposes) , 


»f 


9    other  than  moving-picture  fihns,  5  per  centum.' 

Dear  Doctor: 

We  believe  it  unfair  for  the  medical  profession  to  pay  a  5  %  war  excise,  tax  on  X-Kay 
Plates,  Films,  etc.,  which  goods  are  unquestionably  medical  goods  and  not  intended  for 
photographic  purposes. 

In  view  of  the  above  we  have  been  able,  through  the  assistance  of  our  Senator  Spencer 
of  Missouri,  to  get  the  accompanying  bill  before  the  Federal  Finance  Committee. 

If  you  are  interested  in  doing  away  with  the  above  tax,  will  you  please  write  your 
Congressman  to  use  his  efforts  in  behalf  of  this  bill. 

BUCK  X-OGRAPH  COMPANY 

ST.   LOUIS.   MO. 
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PNEUMOPERITONEUM 


BY 


DR.  ARTHUR  STEIN  6?  DR.  WILLIAM  H.  STEWART 


NEW  YORK  CITY 


The  illustrated  monograph  on  ''Pneumoperitoneum'^  now 
in  preparation,  will  contain  a  complete  historical  review  of  the 
evolution  of  the  new  diagnostic  methpd  of  air  or  gas  inflation  of 
the  abdominal  cavity,  in  combination  with  Roentgen  examina^ 
tion.  The  authors,  who  after  a  careful  study  of  its  merits  intny 
duced  this  procedure  in  America,  give  a  full  description  of  their 
own  technique  and  contribute  a  series  of  excellent  Roentgeno^ 
grams  obtained  by  its  employment.  The  new  method,  which  is 
shown  to  be  safe  and  painless  when  properly  employed,  is  fully 
described,  consisting  of  inflation  of  the  abdomen  with  a  mixture 
of  difierent  gases,  a  modification  which  will  make  it  an  office  pro^ 
cedure  and  obviate  the  necessity  for  deflation  after  the  Roentgen 
examination  has  been  completed.  The  text  is  enriched  by  actual 
Roentgenograms  of  various  abdominal  organs  in  which  all  details 
of  the  plate  are  preserved,  permitting  a  better  interpretation  of 
abdominal  pathology,  so  that  the  progressive  physician  will  find 
in  this  monograph  not  only  a  valuable  source  of  information,  but 
a  practical  adjuvant  in  the  solution  of  diagnostic  problems  not 
amenable  to  any  of  the  older  methods  of  examination. 


SOUTHWORTH  COMPANY 


PUBLISHERS 


TROY.  NEW  YORK 
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KAYESS  FOLIE 


THE  INTENSIFYING  SCREEN  OF  MERIT 


Kayess  Folib  are  the  fastest  Intensifying  Screens  known  and 
yield  contrasty  negatives — free  from  all  mottling. 

They  are  economical,  as  (he  amount  of  photographic  failures  is 
reduced  to  a  nCiinimum ;  the  life  of  the  X^Ray  Tube  is  greatly  pro' 
longed;  and  a  large  amount  of  X^Ray  photo  materials  is  saved. 

The  Kayess  Folib  costs  no  more  than  others — the  special 
economy  features  represent  a  clear  saving. 

Let  us  send  you  illustrations  and  detailed  information. 


THE  KNY'SCHEERER  CORPORATION 

OF  AMERICA 

Electro -Medical  Department 

Office  and  Sales  Rooms  Factocy 

56-58  W.  23D  St.      404-410  W.  27TH  St. 


NEW  YORK 


NEW  YORK 


/ 
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CHARLES  BENDER 

o£^  you  (subject  to  prior  sale)  U.  S.  Government  surplus  stock  of 

EASTMAN  DUPLITIZED  X^RAY  FILMS 

in  original  packages  (guaranteed) 

Some  of  the  leading  hospitals  and  Roentgenologists  have 

purchased  a  years  supply  or  more. 

Sat  Pdces  net,  f.  o.  b.  Bcookiyn 

5x7        '        '        '        ^        '        '$.50  per  do^n 

8  X  10        '        "        '        '        '        '         i.oo  per  do^n 

10  X  12        '        ^        '        '        -^        '         1.75  per  do^n 

No.  I A  Dental  Film  ij4  x  2j^       ^       ^  .10  per  dozen 

No.  I  Dental  Film  1%  x  if^       ^       ^  .10  per  do^n 

Diagnostic  X^Ray  Plates  10  x  12        ^  2.50  per  dozen 

The  following  discounts  apppy: 

On  all  orders  received  amounting  to  $100.00  —  59S 
On  all  orders  received  amounting  to  200.00  —  1096 
On  all  orders  received  amounting  to  300.00 —  159S 
On  all  orders  received  amounting  over  400.00  —  209S 

(F.  O.  B.  BROOKLYN) 


'0 


Have  sold  nearly  50,cx)o  dozen  Plates  and  Films 

TELEPHONE  OR  TELEGRAPH  YOUR  ORDER  NOW 
At^  WE  WILL  FILL  IT  PROMPTLY 

CHARLES  BENDER 

805  Eighth  Avenue  phone,  south  2823  Brcx)klyn,  N.  Y. 
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Potter^  Bucky  Diaphragm 

Victor  Model 

THE  degree  of  high  quality  radiograph*  with  the  Pocter'BucIcy  Dta' 
{dtr^pn  is  dependent  entirely  on  the  nicceu  of  the  manufacturer  in 
the  appUcatiiH)  or  the  prindples  involved. 

The  VictOT  Model  trf  the  Potter-Bucky  Diaphragm  i*  the  result  rf 
tntensive  experimental  work  on  the  part  of  Victor  Engineen  in  coUabo- 
ratioa  with  Dr.  Potter,  and  was  not  announced  untd  it  proved  itself  to 
have  reached  a  much  higher  degree  of  perfection  than  ever  oefbre  attained. 

Ike  design  <^  the  grid  in  the  Victor  Model  differs  from  that  c^  any 
other  construction,  and  due  largely  to  this  the  following  points  of 
superiority  are  realized : 

abia  ■  itwoopic  mrwmisnt  both  up  sirf 

oaibia  wilhoul  it.        ,  down  and  cnanriK. 

a.  A  wida  nngs  of  i^Mwira,  without  6.  TIm  Mnaub  tunl  in  the  Victor 

chugiiu^ ^ttd  ef  anii  of  Am  grid,       Madd  h«>«    b«n   anfaOy  iihitid    to 

it  DOW  obcunad.  tljtniiaM  m  fitf  m  po««U*  cboM  produc- 

3.  Tk*  faoDC  of  abMiptiaa  of  poDuur      ^  of  Moioduy  ndiatieo. 

rayi  ii  vtif  low.  -  Radiogr^ihi  ef  «t>»11— «  .^i«gm,»w- 

4.  Th*  Victot  Modtl  cui  bt  iu«I  in  <nliw  can  ba  taken  at  a  tocal  diKanoa  nqg- 
ntin  twImJ  ez  ketnoaul  {irnitiao.  04  tnm  30  ta  39  iaAia. 

LUeraZuTt  deteribing  this  apparatus  in  detail  will  be  tent  on  r^guat 

Victor  X-Ray  Corporation 

Qenerol  Offuxs  and  Faaorj: 

Jackson  Boulevard  at  Robcy  Street  •   Chicago 

Solei  Offcei  and  Service  Stdtioni 

in  All  Frindpal  Qtitt 


In  Answering  Advertisements  please  mention  The  American  Journal  of  Roentgemology. 


THE   AMERICAN   JOURNAL   OF   ROENTGENOLOGY 


The  KelleyKoett  Universal  Stereoscope 


ANNOUNCEMENT 

On  and  after  February  15th,  we  will  occupy  our  new  show- 
rooms at  127  East  23RD  Street,  New  York,  N.  Y.  Here  we  will 
be  able  to  display  KelleY'K6ett  products  to  greater  advantage. 

Due  to  the  liberal  patronage  of  our  friends  and  chents,  we 
are  compelled  to  enlarge  our  quarters.  We  take  this  opportunity 
to  thank  you  for  your  support. 

K.  6?  B.  ELECTRICAL  EQUIPMENT  CO. 

INCORPORATED 

347  Second  Avenue,  New  York,  N.  Y. 
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THE  SWEETBRIAR  LABORATORIES 

PITTSBURGH,  PA.  | 

Announce  the  appearance  of  the 

"SUPERIOR" 

INTENSIFYING  SCREEN 

[The  screen  with  a  replacement  value} 
JUST  WHAT  ITS  NAME  IMPUES 

A  fast  grainless  flexible  screen  with  hard  smcx)th  sur^ice  which 
will  not  absorb  dirt  and  can  be  scoured  witH  soap  and  water ;  and 
which,  if  scratched  or  worn  out,  can  he  replaced  at  a  fraction  of 
its  cost. 


Mounted  in  your  own,  or  in  new  cassettes.  |. 

Single  for  plates.  Double  for  films. 

Costs  no  more  than  others.  Lasts  much  longer. 

Consult  your  dealer,  or  order  direct  if  he  cannot  supply  you. 


Address 

W.  A.  WILSON,  Secretary 
1737  Oliver  Building 

Pittsburgh,  Pa. 
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ALWAYS  OPEN 
Atncritm  PUn  Only 
Writt^iUtatMUd 

f6UtrtmtrtM 


@^PplEflADDONHALL 

^  JStIaNTIC  city,  N.J. 

ON  THE   BEACH   AND  THE  BOARDWALK 


These  two  most  del^tfiil  of  Atlantic  G^s  &inoiu 
hotels  have  been  consolidated  in  ownershqi  and 
management.  Thx  individual  charm,  homelilEe  ap 
pointments,  hospitable  attention  and  service,  90  lo^ 
a  definite  part  oif  each  house,  as  weD  as  the  general 
policies,  will  continue. 

HAIXX^N  HALL :  Extensive  additions  now  btii^ 
its  front  to  the  Boardwalk  and  die  sea  in  a  series  of 
artistic  and  beautiful  pavilions,  fountain  court,  garden 
and  sun  rooms,  and  arched  and  tiled  porches  opening 
direcdy  on  the  beach. 

CHALFONTE :  Many  alterations  and  in^novements 
have  been  made  for  the  perfect  comfbtt  of  guests. 
At  both  hotels:  delightful  sunny  rooms,  single  or  en 
suite.  Hot  and  cold  salt  sea  water  in  every  toom;  salt 
sea  air  at  every  window.  Cuisine  always  the  besL 
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UNITED  STATES  ARMY  X-RAY  MANUAL 

PREPARED  UNDER  THE  DIRECTION  OF  THE  SURGEON  GENERAL  OF  THE  ARMY 

The  X-Ray  Manual  is  a  }ian6boo\  for  Roentgenologists 

The  principal  aim  in  the  preparation  of  this  Manual  has  been  to  femiliarize 
the  Roentgenologist  with  the  apparatus  with  which  he  works,  and  to  give  him 
additional  instruction  along  any  line  in  which  he  may  be  deficient. 


506  PAGES 


ai9  ILLUSTRATIONS 


FLEXIBLE  LEATHERETTE 


PAUL  B.  HOEBER,  Publisher 
67-69  East  5gTH  Street 


PRICE  $5.00  NET 


New  York  City 


In  Answering  Advertisements  please  mention  The  American  Journal  of  Roentgenology. 


XXX IV 


THE  AMERICAN  JOURNAL  OF  ROENTGENOLOGY 


m  f  il  M  M  111  M  M  M  M  M  l/i^  j{A  fa  f{A  j{A 


[annals  of  roentgenology,  volume  l} 

MASTOIDS 

ROEHTGEHOLOGlCALir  COHSIDERED 

42  X'RAY  STUDIES  ON  21  PHOTOGRAPHIC  PLATES  AND  ELEVEN  TEXT  ILLUSTRATIONS 


By  FREDERICK  M.  LAW,  M.D. 

Roentgenologist,  Manhattan  Eye,  Ear,  T^ose  and  Throat  Hospital,  ?s(.  T. 

The  author,  formerly  an  ear,  nose  and  throat  specialist,  has  devoted  many  years  as 
a  roentgenologist  exclusively  to  head  work.  His  experience  in  roentgenology  of  mastoids 
is  probably  the  largest  in  the  country  and  the  plates  here  published  have  been  selected 
as  among  the  best,  from  an  almost  unlimited  collection. 

Dr.  Law^s  technique  was  adopted  by  the  Department  of  Roentgenology  of  the 
United  States  Army  and  may  be  accepted  as  standard.  The  text  i&  a  complete  and  concise 
description  of  the  technique  for  making  mastoid  roentgenograms  and  is  illustrated  with 
half'tones  showing  positions.  The  plates  are  a  series  of  direct  contact  prints,  from  the 
author's  unretouchei  8  x  lo  plates.  They  show  the  roentgen  appearance  of  typical 
types  of  the  various  conditions  which  afiect  the  mastoid.  With  the  exception  of  two  cases 
in  which  operation  was  not  indicated,  the  operative  findings  are  given. 

Chapter  CONTENTS 

L    Anatomical  Landmarks 

IL     The  Pathological  ^iastoid — General  Considerations 

IIL  Plate  Interpretation — Mild  Acute  Mastoiditis,  Acute  Purulent  Mastoiditis,  Severe 
Acute  Purulent  Mastoiditis,  Acute  Purulent  Mastoiditis  with  Abscess  For' 
mation.  Cholesteatoma,  Sclerosis,  Post-Operative  Cases,  Large  Emissary  Vein 

IV.     Technique  of  Mastoid  Examination 

V.     Conditions  Necessary  for  Proper  Exposure  of  the  Plate 

VI.     Development  of  the  Plate 

LIST  OF  PLATES 

I,  Anatomical  Key  Plate;  ii,  Furunculosis  in  the  Auditory  Canal;'  iii.  Simple  Acute 
Mastoiditis;  iv.  Simple  Acute  Mastoiditis;  v,  Severe  Mastoiditis  with  lAM  Symptoms; 
VI,  Mastoiditis  with  Bone  Absorption;  vii.  Beginning  Abscess  Formation;  viii,  Asymmet^ 
heal  Mastoids  and  Thin  Cortex;  ix,  Perisineus  Abscess;  x,  Perisineus  Abscess  and  Scle^ 
rosis;  x;.  Extensive  Perisineus  Abscess;  xil  Large  Cholesteatoma;  xiii.  Cyst  of  the  Mas' 
toid;  XIV,  Diploetic  Type  and  Chronic  Otitis  Media  with  Sclerosis;  xv,  Undeveloped 
Mastoids;  xvi.  Chronic  Otitis  Media;  xvii.  Infantile  Type,  Age  5;  xviii.  Epidural  and 
Perisineus  Abscess;  xix.  Mastoid  Operation  with  Complete  Removal  of  Cells;  xx.  Mastoid 
Operation  with  Incomplete  Removal  of  Cells;  xxi,  Large  Emissary  Vein. 

The  captions  of  these  plates  are  printed  in  English,  French  and  Spanish, 

This  Atlas  offers  to  the  roentgenologist  a  post-graduate  course  in  mastoid  work,  and 
to  the  otologist,  illustrations  of  the  salient  points  to  be  brought  out  in  consultation  with 
the  roentgenologist. 

PRICE  $16.00  NET 

Published  by  PAUL  B.  HOEBER 

67^  East  59TH  Street  New  York  City 
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THE  FORM  AND  FUNCTIONS  OF 
THE  CENTRAL  NERVOUS  SYSTEM 

An  Introduction  to  the  Study  of  T^ervous  Diseases 

By  FREDERICK  TILNEY,  M.D.  and  HENRY  ALSOP  RILEY,  MD. 

of.  of  Nturoloar,  Cnliimhii  Unir^  ARcndmg  Neurologiiey  AMoci«b  ta  Ncurologjr,  Columhw  Univ.,  Aatodtti 

PkirfjytKimHMpial,  and  N.  Y.  NcufdogKal  Imdcutt,  Nwrobgiic  N.  Y.  Nwidogpol  Inicku«>;  A 

QviMikmg  Nwidog^  RooMvtk  Hon»ttl,  N.  Y.  I1iFndM^NMiologkilZ>tpc,Vand«iMkOtiik^N.Yr 

With  a  Fortword  by  GEORGE  S.  HUNTINGTON,  M.D..  Prof,  of  Anatomy,  Columbia  Univenity 


Rot.  Ok  j 


IThas  been  weUsUt^'^that  to  obtain  the  matraial  in  this  book  from  other  sou^ 
require  die  stucly  of  an  entire  h1>rary.'' 

In  this  book  are  stimmed  up  for  the  lErst  time  the  teachings  of  such  great  masters  of 
neurology  as  Dejerine,  Ramon  y  Cajal,  Van  Gehuchten,  Bechterew,  Head,  Gaskell,  etc 
All  their  work  has  been  correlated,  verified,  and  thereto  has  been  added  the  original  work 
done  by  Dr.  Frederick  Tilmbt,  Professor  of  Neurology  at  Columbia  University. 

This  is  not  a  cut^and^dried  treatise  on  anatomy  and  physiology,  but,  as  the  authors  so 
well  state  in  their  Pte&ce:  ^TUs  work  is  designed  to  fill  the  gap  Ixtween  morphology  and 
the  practical  requirements  of  clinical  medicine.  It  aims  to  visuaU^e  the  living  nervous  system ; 
to  make  accessmle  an  appreciation  of  its  vital  relation  to  the  functions  which  go  to  makt 
up  lifis  as  well  as  the  detets  in  these  relations  which  result  in  disease.*" 

A  inew  book  with  a  new  conception  of  teaching  is  here  ofiered  to  the  profession — a 
work  that  it  is  ^t  marks  a  new  epoch  in  medical  Uterature  and  in  the  teaching  of  Neu^ 
rology.  Coinpleteness,thoroughness,scholarline8s,and  practicability-— the  essential  virtues  of 
^  mecUcal  book,  are  ha:e  combined  as  they  not  often  are  in  one  volume  confined  to  onesubject 

SYNOiPSIS  OF  CONTENTS 

THE  CENTRAL  NERVOUS  SYSTEM,  ItsIixpofttMtMMl  B*oliitiooalSigmficnc»;R«l«kM«,Saifi»AppMaafl»anaAnrt> 

S^ufieann^ij  pp;  EMBRYOLOGICAL  DBVELOPMENF  oar.InCBnudScnicaan,Haitologf  aaaEmbcyok^rilaAiiK^^ 

OPTHB CENTRAL  NERVOUS  SYSTEM,  )7pp;THE  Sj^iifirwirr,  Tht  IViodpol C«»b«ll«c  Syndioaw  and  lis  Varia- 

UNrrOFSTRUCTUREOPTHB  NERVOUS  SYSTEM,  twi^  79  P^J  THE  MIDBRAIN,  GtnacalSviifia«o»,Aii«iomf 

T1iiNii«»OnorNaim»a,aapp.;THEINTBGRATIONOP  «HiBmbq«logr.IntoniJScnictuiaanaHi«dogr,TTiaRiiicri« 

THBNEURONESTOFORMTHBNERVOUSSYSTEM.  •^  Ptfodpal  Sjmdiomai,  64  pfk;  THE  INTERBRAIN,  Tha 

Tba  Nnimia  Thaofy,  34  p|k;  EXPOSURE  AND  INVESTL  O^^if'SBemooi^moavmUB^^ 

GATIONOFTHESPINALCORDINSrrU,iopp.;THE  112i™SaSli?!/^^^ 

SPINAL CORD,I»G««alCha«d«canaAna«Dmr.»>Cof«w  ^^"^  F^S?^^' ^  S*"*^  **TS^. ^^ ^ 

u«.a»lCinaiIatioo;Himlo8fofdiaCanlSesm.Dt;ThaFa^  S2L~S'n&^!L^^ 

oftbaGnrMattariatliaCbnlScvmais-niaFunctiQaoftlia  ^S^S^^^'^^^S^!^ 

Wl><i.M«n«md>aGotdS.SPi««;Ii.Prindpal^diom.i..)9  ^J^l^^T?^^ 

gfj™ '^'^^  CASE..,  pp,;  THBMEpyUAOBLON     ^^Si^^Ac^!!:!!^^^ 

Appcaranra  aqd  Anamnir;  Inccraal  Scnioaia  and  hiiicol0g)p;  Sai«ocy,ViittalandAiidkofTAf«M:Tlia  Limbic  and  ImulaAiaM; 

Sgfgrrt.^JC^^y  griddpal^Sytdriwat,  jro6  pp^  THE  TI»P!iriiialPioataIa«dPkifio«taiA««ai;TTiaInwtialSoi«« 

PONS  VAROLII,  SigwifraiKu,  AiMoaqraad  Bmbiyokgr,  1»  of diaH«miphaM and dia  VcBtrfcoIar  S9Mni,3aopp. 

tmal  Souciiin  and  >&n^  IWd^  GLOSSARY,  19  PP4  RBPBRBNCBS  FOR  SUPPLBMBN- 

dramai,  50PP4  THE  CEREBELLUM,  A  Gvaad  Viair  of  In  TARY  READING,  15  pp^  INDEX,  44  pp. 

A  Large  Octavo  Volume,  bound  jn  Extra  Buckram,  with  1044  pages  and  591 
nouRBs  containing  763  Illustrations,  OF  WHICH  56  ARE  coLORSD.Pnce,$ia.oo  net 

PAUL  B.  HOEBER,  VMisher  -  67^  E.  59TH  St.  -  New  York  Cttt 
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THE  POTTER'BUCKY  DIAPHRAGM 


A  NECESSITY  IN  EVERY  X-RAY  LABORATORY 

The  greatest  Aid  to  Fine  Radiography  ever  produced 
Prevents  most  secondary  radiation  from  the  patient's  body  reachii^ 
the  plate  insuring  marvelous  detail  in  all  heavy  parts,  especially  valuable 
on  Head,  Pelvis,  Spine,  Kidney  or  Gall-Bladder  work.  Can  be  used  on  any 
X'Ray  table.  Takes  all  size  plates  or  films  to  14  x  1 7,  either  position.  Adjust' 
able  for  exposures  from  J4  second  to  2  minutes.  Nor  an  experiment  but  a 
practical  apparatus,  now  being  used  by  many  prominent  roentgenologists. 

The  best  practical  portable  ever  devised  uses  special  tyjje  lead  glass 
Coolidge  Tube — 10  miUiamp — 5  inch  spark  gap.  Has  Auto  Transformer, 
30  second  time  switch — milliamp  meter — stereoscopic  tube  stand — auto- 
matic  safety  device  and  volt  meter.  Weight  complete  113  lbs.  With  double 
intensifyir^  screens  will  do  stomach  radiographs  in  i  j4  to  3  seconds. 
Chest  j4  second,  hips  2j^  seconds,  frontal  sinus  4  seconds,  etc.  Can  be 
operated  from  any  electric  l^t. 

Price  deUvered  and  ins,.Ued  {Wi::^^.^^^^'^-   '  ^^ 

Every  one  knows  of  the  fine  quality  and  h^h  speed  of  the  pre-war 
Paragon  Plates.  We  are  furnishing  them  again  at  pre-war  discounts. 
Get  our  discount  on  case  lots,  delivered  Freight  Paid.  Sure  to  please  you. 
A  trial  convinces.  ^      ^      ^ 

We  carry  a  large  stock  of  all  X-Ray  Supplies  including  DupHtized 
Films,  Plates,  Intensifying  Screens,  Developer,  Dental  Film  Mounts,  De- 
veloping Tanks,  Coohdge  Tubes,  etc.  Get  our  price  list  before  buying. 
Prompt  shipment,  always. 

GEO.  W.  BRADY  6?  CO. 

761  S.  WESTERN  AVE.  CHICAGO,  E-t. 
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ARE  YOUR  SCREENS 
PROPERLY  MOUNTED? 


A  large  number  of  the  cassettes  received  by 
us  for  remounting  show  that  poor  mounting  has 
reduced  the  life  of  the  screen  about  one  half — 
in  other  words 

DOUBLED  THE  COST  OF  THE  SCREEN 

Send  us  your  cassettes  so  that  we  can  give 
you  the  benefit  of  our  experience. 

Our  service  is  free,  and  at  your  command 


PICKER  SERVICE 

686  Lexington  Ave. 

Nrut  Ynnit  City 
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A  useful 
booklet 
for  the 
Roentgen- 
ologist. 


npHIS  little  booklet  should  be  in  the  hands  of  every 
Roentgenologist.     It  outlines  in  the  following  chapters, 
briefly,  but  practically,  the  methods  which  will  promote  the 
more  efficient  use  of  X-Ray  materials: 


X-Ray  Photographic  Physics 

The  Generation  of  X-Rays, 
Exposure,  Theory  of  Position- 
ing, Radiation,  Diaphragms, 
Screen  Technique. 

The  Use  of  Dental  X-Ray  Films 


Dark-Room  Procedure 

Developing  Procedure 

Developers  and  Fixing  Baths 

Lantern  Slide  Making  and 
Copying 


^tnd  for  free  copy. 


EASTMAN  KODAK  CO.,  Rochester,  N.  Y. 
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Name _ '   j'^* 

f«      z-^^'  \zl0^^    Plant 

^^^J^  Contrast  its  Appearance  with  that 

y^'^'^  of  the  Old  Style  X-Ray  Laboratory 


14  POINTS  ON  THE  CLINK 


1.  Takes  the  place  of  radiographic  table,  hori- 
zontal fluoroscope,  vertical  plate  changer, 
vertical  fluoroscope,  trolley  system,  inter' 
rupterlessorothertransformerand  control. 

2.  Self-excited  with  capacity  sufficient  to 
fluoroscope  or  radiograph  any  part  of  the 
body  as  attested  by  the  U.  S.  Army 
X-Ray  Manual  and  the  Eastman  X-Ray 
Exposure  Rule. 

3.  HeadoftabledropstoTrcndelenburgposi- 
tion  for  noting  displacement  of  stomach, 
intestines,  fluids,  etc. 

4.  Motor  Driven  so  that  patient  is  carried 
automatically  from  vertical  to  Trendelen- 
burg or  to  intennediatc  positions. 

5.  After  locating  part  on  fluoroscopic  screen, 
plate  made  for  permanent  record  by  same 
tube  under  table. 

6.  No  shifting,  lifting  and  climbing  of  patients 
from  one  piece  of  apparatus  to  another. 


'.  No  overhead  trolley  and  dangerous  dai^ 

ling  reels. 
I.  No  corona  to  light  up  room  and  kill 

fluoroscopic  image. 
I.  No  nitrous  oxide  from  trolley  to  poison 

and  sicken  oper.itor. 
I.  Wood  top. 
.  Self-rectifying  tubes,  easiest  and  surest  in 

operation. 
.  Head  of  table  accessible  and  free  from 

all  wires. 
.  Light  weight  easily  movable  tube  carriage. 
.  To  relocate  the  apparatus  of  the  X-ray 

laboratory  just  move  the  Clinix  that's  all 


U.  S.  Puenu  December  19, 
AUo  parencKl  in  (brdgn 


.  April  12,  1913.  FebcuKy  19,  1916.  August  7,  1917. 
Other  paienti  poiijing.  Intringen  will  be  prooecuteiL 
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SELF  RECTIFYING  X-RAY  TUBE  UNIT 

A  STANDARD  MACHINE  BUILT  BY  ENGINEERS 


PRACTICAL  -  COMPACT  -  FLEXIBLE  -  ACCURATE 

DESCRIPTIVE     CATALOGUE    AMD    TOUR    TERRITORIAL    SALES 
DISTRIBUTORS  NAME  AMD  ADDRESS  FURMISHED  UPON  REQUEST 

INTERNATIONAL  X-RAY  CORPORATION 

326  BROADWAY  NEW  YORK  CITY 
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THE  RIEBER  FLUOROSCOPIC  UNIT 

Ready  for  Action 

A  Combination  X'Ray  Machine  and  Fluoroscopic  Apparatus  in  one  unit. 

Uses  Coolidge  Tube.     '    No  overhead  wires  or  troublesome  cord  reels. 

No  special  wiring  necessary.     -    Operation  Learned  In  An  Hour. 

THE  ROENTGEN  APPLIANCE  COMPANY 

SAN  FRANCISCO,  CALIFORNIA 
DISTRIBUTORS 

General  X-Rav  Co.,  Boston,  New  York         Shaw  Supply  Co.,  Tacoma,  Seattle,  Portland 
R.  L.  ScHEREK  Co.,  Los  Angeles  Wallerstedt  d  Paul.  San  Francisco 

We  henby  offn  to  defend  an)' and  all  luits  brought  Bgainn  purduicrg  or  uiBi  of  [he  RIEBER.  FLUOR- 

05C0PIC  UNIT,  in  9o  far  Bi  such  suits  may  be  based  on  the  purchase  oruwoftheappantuiinqueidon, 

provided,  however,  that  we  are  immediuely  notitiKl  of  any  suit  or  threatened  suit  of  this  nature,  and  are 

given  fuU  power  to  def^d  lame.  ROENTGEN  APPLIANCE  COMPANY 

Gn^al  Office  San  FraniiiCB.  California 

Ballon,  Nrw  Toti,  Tacoma,  Sealttr,  Ponland,  San  Francisco,  Los  Angeles,  New  Orieani,  Foit  H'onh 
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THE  ENGELN'BUCKY  FLUOROSCOPIC  GRID 


FRONT  VIEW  REVERSE  SIDE 

This  Screen  is  a  practical  application  of  the  Bucky-Potter 
Diaphragm  grid  to  a  mounted  fluoroscopic  screen,  as  described  by 
Dr.  Preston  M.  Hickey  at  the  meeting  of  the  Central  Section  of 
the  American  Roentgen  Ray  Society  in  St.  Louis  recently. 

We  have  constructed  a  small  grid  in  a  neat,  substantial 
frame  which  can  be  attached  to  your  mounted  fluoroscopic  screen 
in  a  couple  of  minutes  or  removed  as  desired. 

The  same  dear,  sharp  image  is  obtained  in  fluoroscopic  work 
3s  the  Bucky  grid  produces  in  radiography.  For  stomach  work 
alone  it  is  invaluable,  and  no  x-ray  man  should  be  without  one. 
Diagnosis  with  heavy  patients  is  made  easier. 

We  arc  in  a  position  to  make  immediate  deliveries  on  the 
standard  size  mounted  grid  for  attaching  to  a  I3  x  16  mounted 
screen.  The  price  is  $35.00.  Prices  on  grids  for  special  size  screens 
10%  additional.  Complete  mounted  11  x  16  Fluoroscopic  Screen, 
with  Engeln -Bucky  Grid  attached,  $120.00. 

Send  your  order  in  to-day — it  will  be  shipped  the  following 
day. 

THE  ENGELN  ELECTRIC  COMPANY 

4601-11  Euclid  Avenue,  Cleveland,  Ohio 

branches: 

PHILADELPHIA              NEW  YORK  CITY               PITTSBURGH  PORTLAND 

10  South  20th  Street         117  East  33rd  Street        617  Fulton  Building  319  Morgaii  Building 

DETROIT                                       LOS  ANGELES  CHICAGO 

845  David  Whitney  Building                    Fay  Building  30  East  Randolph  Street 
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THE  ABSORPTION  OF  RADIUM  RADIATIONS  BY  TISSUES 

By  GIOACCHINO  FAILLA,  E.  E. 

Physicist  to  the  Memorial  Hospital 

NEW    YORK    CITY 


THIS  investigation  was  undertaken  for 
the  purpose  of  determining  the  absorp- 
tion by  different  tissues  of  the  radiation  of 
radium  filtered  through  various  thicknesses 
of  metal.  The  scope  of  the  work  was  to 
apply  the  knowledge  thus  obtained  to  radium 
therapy. 

DESCRIPTION  OF  APPARATUS 

The  apparatus  used  for  the  experiments  is 
shown  in  Figure  i.  The  conical  ionization 
chamber  is  made  of  lead,  and  is  supported 
vertically  on  a  suitable  frame  not  shown  in 
the  diagram.  It  is  51  cm.  long,  3  cm.  in 
diameter  at  the  smaller  end,  and  12  cm.  at 
the  larger  end.  The  wall  thickness  is  0.8  cm. 
A  thin  steel  rod,  tapered  to  a  point,  is  sus- 
pended along  the  axis  of  the  chamber,  and 
is  carefully  insulated  therefrom.  The  rod  is 
electrically  connected  to  the  leaf  post  P  of 
the  electroscope  by  means  of  a  fine  copper 
wire  which  runs  through  brass  tubes  filled 
with  paraffin.  The  electroscope  is  made  of 
lead  I  cm.  thick.  The  inside  dimensions  are 
2.7  by  6  by  7  cm.  It  is  arranged  (as  shown 
in  the  lower  part  of  the  figure)  so  that  the 
gold  leaf  is  projected  on  a  ground  glass 
screen.  The  lead  cone,  brass  tubes,  and  elec- 
troscope case  are  all  connected  to  the  ground 


at  G.  The  gold  leaf  of  the  electroscope  is 
charged  by  pulling  a  string  attached  to  a  bell 
crank,  so  that  the  rod  R,  which  is  connected 
to  a  suitable  source  of  potential,  touches  the 
leaf  post.  The  wire  in  the  ionization  chamber 
will  then  be  at  the  same  potential  as  the  leaf. 
The  charging  potential  is  adjusted  so  as  to 
bring  the  image  of  the  leaf  always  to  the 
same  point  a  on  the  screen.  In  taking  read- 
ings, the  observer  sits  in  front  of  the  ground- 
glass  screen,  and,  with  a  stop  watch,  meas- 
ures the  time  it  takes  the  image  of  the  leaf 
to  travel  between  the  points  b  and  c  on  the 
screen. 

The  supports  for  the  source  of  radiation, 
filter,  and  tissue,  are  made  of  hard  rubber 
and  very  thin  mica,  as  shown  at  AB.  They 
are  placed  at  such  a  distance  from  C  that  the 
source  of  radiation  is  practically  at  the  apex 
of  the  cone.  In  this  manner  the  beam  of  rays 
which  enters  the  cone  fills  the  whole  cham- 
ber. The  metallic  filters  are  placed  just  aboxe 
the  radioactive  source;  the  tissue  is  placed 
on  the  mica  window  B  which  is  1.5  cm.  above 
the  support  for  the  filters.  With  this  arrange- 
ment it  is*  possible  to  change  the  filter  with- 
out disturbing  the  tissue  in  any  way.  The 
lower  end  of  the  ionization  chamber  is  closed 
by  a  very  thin  sheet  of  mica. 

The  radiation  we  wish  to  measure  is  only 


215 


2l6 


Absorption  of  Radium  Radiation  by  Tissues 


the  beam  which  enters  the  ionization  cham- 
ber. It  is  necessary,  therefore,  to  shield  the 
electroscope  itself  from  the  radiation  which 
the  source  emits  in  all  directions.  For  this 
purpose  a  thick  block  of  lead  is  interposed 
between  the  source  and  the  electroscope,  and 
the  latter  is  so  constructed  that  no  stray 
radiation  can  enter  it.  The  brass  tubes  are 
filled  with  paraffin  for  the  same  purpose  of 
limiting  the  effect  of  the  radiation  to  the  air 
in  the  ionization  chamber  proper.  The  instru- 
ment was  tested  to  see  whether  the  shield- 
ing was  sufficient,  and  it  was  found  that  the 
effect  on  the  electroscope  which  was  not  due 
to  the  ionization  chamber  was  negligible. 
Account  had  to  be  taken,  however,  of  the 
"natural  leak'*  of  the  instrument,  that  is,  of 
the  slow  discharge  of  the  electroscope  leaf 
when  the  source  of  radiation  which  we 
wished  to  investigate  was  not  present.  This 
correction  is  made  by  subtracting  the  rate  of 
fall  of  the  leaf  due  to  the  natural  leak  alone 
from  the  rate  of  fall  due  to  the  combined 
effect  of  the  radiation  which  enters  the  ion- 
ization chamber,  and  the  natural  leak. 

It  is  important  to  bear  in  mind  just  what 
we  are  measuring  with  an  apparatus  of  this 
sort,  because  on  that  depend  the  conclusions 
which  we  may  draw  from  the  experimental 
results.  The  cone  of  rays  which  enters  the 
ionization  chamber  ionizes  the  air  in  it.  The 
formation  of  ions  implies  that  energy  is 
being  used  up  in  the  process,  since  work  must 
be  done  to  separate  negative  from  positive 
electricity  on  account  of  the  force  of  attrac- 
tion between  the  two.  This  energy  is  supplied 
by  the  radiation.  The  difference  of  potential 
between  the  wire  and  the  walls  of  the  ioniza- 
tion chamber  is  sufficient  to  cause  the  posi- 
tive and  negative  ions  to  be  separated  from 
each  other  as  soon  as  they  are  formed,  thus 
preventing  their  recombination.  Under  these 
conditions  the  electric  current  thus  produced 
is  proportional  to  the  number  of  ions  pro- 
duced per  second,  which  is  a  measure  of  the 
energy  absorbed  by  the  air  in  the  chamber. 
The  electroscope,  used  in  conjunction  with  a 
stopwatch,  measures  this  ionization  current. 
Consequently  the  readings  which  we  obtain 


in  this  manner  are  proportional  to  the  energy 
absorbed. 

The  physiological  action  of  radiation  is 
dependent  to  a  considerable  extent  on  the 
amount  of  energy  absorbed  by  the  radiated 
tissue.  It  is  evident,  therefore,  that  ionization 
•methods  of  measurement  offer  a  good  basis 
for  the  correlation  of  the  physical  factors  of 
the  dose  of  radiation  administered  and  the 
physiological  effects  produced  thereby.  The 
method,  however,  has  its  limitations,  which 
should  be  clearly  recognized.  In  the  first 
place,  the  medium  in  which  the  ionization  is 
measured  is  a  gas,  and  not  tissue.  When  the 
constituents  of  the  gas  do  not  differ  very 
much  in  atomic  weight  and  relative  propor- 
tions from  the  constituents  of  tissue,  the  ab- 
sorption of  radiation,  mass  per  mass,  is  sul> 
stantially  the  same.  If  we  assume  this  to  be 
true  in  the  case  of  air,  the  thickness  of  tissue 
equivalent  to  the  air  in  the  ionization  cham- 
ber of  these  experiments  is  about  0.6  mm. 
Secondly,  the  ionization  of  the  air  in  the 
chamber  consists  of  two  parts,  that  produced 
directly  by  the  passage  of  the  beam  of  radia- 
tion through  the  air,  and  that  produced  by 
the  scattered  and  secondary  radiation  ex- 
cited by  the  rays  which  impinge  on  the  walls 
of  the  chamber.  When  a  metal  ionization 
chamber  is  used,  as  in  this  case,  the  second 
term  may  be  very  important,  according  to 
the  character  of  the  radiation.  Thirdly,  the 
scattered  and   secondary  radiations,   which 
contribute   to   the   effect   in   a   deep-seated 
tumor,    for    instance,    are    quite    different 
from  their   counterparts   in   the    ionization 
chamber.  These  are  the  main  physical  differ- 
ences between  the  conditions  obtaining  in 
laboratory  experiments  and  in  the  treatment 
of  patients.  It  is  evident,  however,  that  there 
are  greater  differences  which  are  independ- 
ent of  physical  conditions,  but  which  are  due 
to  the  inherent  peculiarities  of  living  matter. 
The  physiological  action  of  .radiation  de- 
pends not  only  on  what  takes  place  in  the 
radiated  tissue,  but  also  on  the  reaction  of 
the  whole  system.  Naturally  we  cannot  simii- 
late  this  in  physical  experiments.  Hence,  in 
order  to  make  practical  application  of  the 
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results  obtained  from  physical  experiments, 
it  is  necessary  to  conduct  physiological  ex- 
periments complementary  to  the  former. 

EXPERIMENTAL    PROCEDURE 

To  determine  the  absorption  of  radiation 
by  tissue  it  was  necessary  to  have  uniform 
parallel  slices  of  tissue  about  5  cm.  square. 
The  thicker  slices  were  cut  by  hand,  using 
a  knife  with  a  wide  blade.  The  thin  slices 


case  of  a  very  soft  tissue,  because  its  weight 
flattened  the  bottom  layers.  The  density  of 
the  tissue  was  determined  as  follows:  The 
tissue,  in  one  or  several  pieces,  was  weighed 
with  an  accurate  balance.  Its  volume  was 
then  determined  by  measuring  the  amount  of 
water  which  it  displaced,  and  the  density 
obtained  by  dividing  the  mass  by  the  volume. 
The  weight  of  the  tissue  used  for  this  de- 
termination was  in  every  case  several  hun- 
dred grams.  For  the  metals  and  solid  bone 
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were  cut  by  means  of  a  meat-slicing  machine 
with  a  specially  ground  knife,  after  the  tissue 
had  been  frozen  hard.  Tissue  hardened  in 
formalin  could  be  cut  with  this  machine 
without  trouble.  The  thickness  of  the  slices 
of  tissue  was  determined  by  placing  each 
between  two  thin  sheets  of  lead  and  measur- 
ing the  total  thickness  with  a  micrometer 
caliper.  When  the  thickness  of  tissue  on  the 
mica  support  was  several  centimeters,  the 
total  thickness  was  checked  by  placing  a 
steel  scale  against  the  pile  of  tissue.  This 
procedure  was  especially  necessary   in  the 


the  volume  was  calculated  from  the  dimen- 
sions of  a  rectangular  slab  of  the  material. 
The  source  of  radiation  used  for  these 
experiments  was  radium  emanation  enclosed 
in  capillary  glass  tubes  about  0.5  mm.  in  out- 
side diameter  and  14  mm.  long.  While  the 
wall  thickness  of  these  tubes  is  sufficiently 
great  (about  o.i  to  0.15  mm.)  to  absorb  the 
alpha  rays,  it  has  little  effect  on  the  beta  and 
gamma  radiations.  If  such  a  tube,  containing 
a  suitable  amount  of  emanation,  is  placed  at 
A  in  the  apparatus  of  Figure  i,  the  radiation 
will  go  through  the  very  thin  mica  sheets  at 
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B  and  C  and  will  enter  the  ionization  cham- 
ber without  appreciable  absorption.  There  it 
will  ionize  the  air,  and  the  electroscope  will 
measure  the  ionization  thus  produced.  Let  us 
arbitrarily  call  the  intensity  of  ionization  in 
this  case  lOO  units.  If  we  place  a  slice  of 
tissue  I  mm.  thick  on  B,  the  radiation  which 
enters  the  ionization  chamber  is  only  that 
part  of  the  original  beam  which  succeeded  in 
getting  through  i  mm.  of  tissue.  This  pro- 
duces an  ionization  of  43  units  in  the  cham- 
ber as  measured  by  the  electroscope.  The 
addition  of  another  millimeter  of  tissue  (a 
total  thickness  of  2  mm.)  reduces  the  ioniza- 
tion to  27  units.  Continuing  in  this  manner, 
for  larger  thicknesses  of  tissue,  we  obtain 
values  of  the  intensity  of  ionization  for 
different  thicknesses  of  tissue  interposed  be- 
tween the  source  of  radiation  and  the  ioniza- 
tion chamber.  The  results  are  shown  graphic- 
ally by  curve  A  in  Figures  3  and  4.  A  similar 
procedure  using  a  metal  or  a  metallic  filter 
and  tissue  enables  us  to  obtain  the  absorption 
curves  shown  in  Figures  2,  3,  and  4. 

DISCUSSION  OF  ABSORPTION  CURVES 

In  these  experiments  the  ionization  pro- 
duced by  the  total  radiation,  beta  and 
gamma,  emitted  by  an  emanation  tube,  was 
assumed  to  be  100  units.  All  other  readings, 
therefore,  represent  percentages  of  the  total 
radiation.  As  the  range  of  values  to  be  in- 
corporated in  the  absorption  chart  is  large, 
it  was  thought  best  to  use  a  logarithmic  scale. 
In  this  way,  as  the  values  decrease  the  scale 
is  automatically  increased.  Furthermore,  a 
logarithmic  scale  has  the  important  advan- 
tage that  it  enables  us  to  tell  at  a  glance  when 
the  radiation  becomes  "homogeneous,"  be- 
cause in  this  case  the  absorption  curve  is  a 
straight  line.  For  our  purposes  the  radiation 
is  homogeneous  when  successive  equal  layers 
of  tissue  absorb  the  same  percentage  of  the 
radiation  which  reaches  them.  This  means 
that  the  quality  of  the  radiation  remains  sub- 
stantially the  same  as  it  goes  through  the 
filter  or  tissue. 

In   Figure   2   are   shown  the  absorption 


curves  for  different  metals.  It  will  be  seen 
that  the  curves  for  metals  of  medium  or  low 
atomic  weight  become  straight  lines  beyond 
a  thickness  of  metal  of  a  few  millimeters. 
The  curve  for  lead,  on  the  Other  hand,  does 
not  become  straight  in  the  range  of  thick- 
ness shown  in  the  chart.  The  mathematical 
law  of  absorption  which  applies  to  the 
straight  part  of  the  curve  is 

I  =  I,e-At<I 

where  lo  =  intensity  of  radiation  falling  on 

filter, 
I  =  intensity  of   radiation   passing 

through  the  filter, 
d  =  thickness  of  filter, 
e  =  Naperian  base  of  logarithms, 
/A  =  the  coefficient  of  absorption. 

The  coefficient  of  absorption  represents 
the  fraction  of  the  incident  radiation  which 
is  absorbed  or  scattered  per  imit  thickness  of 
filter.*  For  the  same  quality  of  radiation, 
this  is  different  for  different  absorbers,  and 
for  the  same  absorber  it  is  different  for  dif- 
ferent qualities  of  radiation.  In  the  case  of 
aluminum,  for  instance,  the  value  obtained 
from  the  curve  of  Figure  2  is  o.ii,  and 
therefore  1 1  %  of  the  gamma  radiation  is  ab- 
sorbed per  centimeter  of  aluminum.  (The 
value  given  by  Soddy  and  Russel*  is  o.iii, 
and  by  Rutherford  and  Richardson'  is 
0.1 15.)  In  the  case  of  brass  the  value  of/* 
for  gamma  rays  is  0.35,  so  that  brass  ab- 

=  3.2  times  more  gamma  radia- 


sorbs 
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tion  per  unit  thickness  than  aluminum.  The 
thickness  of  lead  used  in  these  experiments 
(2  cm.)  was  not  sufficient  to  give  a  straight 
line  in  the  absorption  curve.  Hence  it  is  not 
strictly  correct  to  speak  of  a  coefficient  of 
absorption  for  this  curve.  However,  if  we 
make  the  calculation  for  the  last  part  of  the 
curve  we  find  that  f»  equals  0.58,  which  is 
somewhat  higher  than  the  value  of  0.5  given 
by  Rutherford.'  This  shows  that  the  hard- 

*  In  thinking  of  the  coefficient  of  absorption  in  these 
terms,  care  should  be  exercised  to  choose  a  unit  of 
thickness  which  will  make  the  amount  of  radiation 
absorbed  by  a  filter  of  unit  thickness  a  small  fraction 
of  the  incident  radiation. 
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ness  of  the  gamma  radiation  from  radium 
increases  with  the  thickness  of  filter  beyond 
2  cm.  of  lead.  In  fact,  from  the  experiments 
of  Tuomikoski*  and  others,  it  appears  that 
the  penetration  of  the  gamma  radiation  of 
radium  increases  even  after  filtration  by  sev- 
eral centimeters  of  lead.  Such  excessive  fil- 
tration, however,  is  entirely  out  of  the  ques- 


the  aliuninum  and  brass  curves  become 
straight  lines  beyond  a  thickness  of  a  few 
milUimeters  indicates  that  radium  radiation 
filtered  through  6  mm.  of  aluminum  or  2 
mm.  of  brass  is  sufficiently  homogeneous  to 
be  absorbed  by  these  metals  according  to 
the  exponential  law  given  above,  within 
the  range  of  thicknesses  shown  in  Figure  2. 


Figure  2. 


tion  in  radium  therapy,  on  account  of  the 
weight  of  the  filter  and  the  diminution  of 
the  quantity  of  radiation  which  passes 
through  it.  Even  for  20  mm.  of  lead  the 
ionization  produced  by  the  transmitted  radia- 
tion IS  only  1.5%  of  the  value  for  the  un- 
filtered  beta  and  gamma  radiation,  and  less 
than  %  the  value  for  radiation  through  i 
mm.  of  lead. 

Fortunately  no  such  filtration  is  necessary 
in  therapy.  In  the  first  place,  the  fact  that 


The  reason  is  that  for  substances  of  low 
atomic  weight  the  coefficients  of  absorption 
as  here  defined  do  not  vary  much  with  the 
wave  length,  for  gamma  radiation  of  .the 
quality  considered.*  A  fortiori  this  is  true  of 
the  absorption  of  tissue,  the  principal  con- 
stituents of  which  are  much  lighter  than 
these  metals.  In  the  case  of  lead,  the  mechan- 
ism of  absorption  is  further  complicated  by 
the  fact  that  the  element  is  an  isotope  of 
Radium  B.* 
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In  Figures  3  and  4  are  shown  the  curves 
of  absorption  by  tissue  of  the  radiation  fil- 
tered through  different  thicknesses  of  brass 
and  lead  respectively.  The  circles  indicate 
the  points  which  were  experimentally  de- 
termined. The  largest  thickness  of  tissue 
used  in  these  experiments  was  about  7  cm. 
For  this  reason  the  prolongation  of  the 
curves  to  10  cm.  is  shown  in  dotted  lines. 
We  are  justified  in  extrapolating  to  10  cm. 
because  many  other  curves  we  have  obtained 
in  the  course  of  our  work,  using  up  to  9  or  • 
10  cm.  of  tissue,  have  been  straight  lines, 
within  the  limits  of  experimental  error. 
In  either  chart  the  highest  curve  is  for  the 
total  radiation,  beta  and  gamma,  emitted  by 
the  small  capillary  glass  tube  containing  ra- 
diirni  emanation.  It  will  be  seen  that  there 
is  a  sharp  bend  in  the  curve  corresponding 
to  a  thickness  of  about  i  cm.  of  tissue.  This 
is  the  point  at  which  a  transition  occurs  in 
the  quality  of  the  radiation,  from  a  prepon- 
derance of  beta  and  soft  gamma  rays  to  a 
preponderance  of  hard  gamma  rays.  The 
presence  of  soft  radiation  is  evident,  how- 
ever, even  up  to  thicknesses  of  tissue  of  5  or 
6  cm. 

The  lowest  curve,  F,  in  either  set  repre- 
sents the  absorption  of  radiation  by  the  metal 
filter  alone.  These  curves  are  the  same  as 
shown  in  Figure  2,  but  plotted  to  a  different 
scale.  The  absorption  curves  for  filtered  radi- 
ation branch  out  from  these  curves.  The 
filters  used  were  approximately  J^,  1,2,  and 
3  mm.  of  either  brass  or  lead.  For  any  point 
on  the  curve  the  thickness  of  tissue  is  added 
to  the  thickness  of  filter.  Thus  for  the  third 
curve,  C,  in  Figure  3,  we  have:  a  brass  filter 
0.96  mm.  thick  reduces  the  ionization  from 
100  to  7.6%,  the  further  addition  of  i  cm.  of 
tissue  brings  the  ionization  to  6.2%,  and  so 
on.  The  curves  are  plotted  in  this  manner 
so  that  each  is  a  complete  absorption  curve, 
starting  with  unfiltered  radiation. 

For  deep  therapy  it  is  essential  to  use 
radiation  which  is  absorbed  exponentially  by 
tissue;  that  is,  radiation  which  is  absorbed 
to  the  same  extent  by  successive  layers  of 
tissue.  If  this  is  not  the  case,  the  skin  and 


superficial  layers  will  absorb  a  larger  per- 
centage of  the  incident  radiation  than  corre- 
sponding layers  of  tumor  tissue,  and  there- 
fore will  be  affected  more  strongly,  even  if  it 
were  possible  to  use  a  parallel  beam  of  radia- 
tion. As  the  dose  is  adjusted  so  as  not  to 
injure  the  skin,  it  follows  that  by  using  a 
filter  which  does  not  give  a  homogeneous 
radiation,  the  txmior  does  not  receive  as 
much  radiation  in  proportion  as  it  would  if 
sufficient  filtration  were  used.  Thus,  if. the 
filter  consists  of  J4  mm.  of  brass,  from 
Figure  3  we  see  that  the  first  centimeter  ab- 

14.5  —  6.4 

-  =  56%  of  the  incident 
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radiation,  the  second  centimeter  absorbs  g^c, 
but  the  third  and  each  subsequent  centimeter 
absorbs  only  7.7%.  On  the  other  hand,  using 
2  mm.  of  brass  as  a  filter,  the  first  centimeter 
absorbs  10%,  the  second,  third,  etc.,  7.5%, 
and  the  difference,  which  in  this  case  is  due 
to  the  secondary  radiation  of  brass,^  is  small. 
The  further  addition  of  a  secondary  filter  of 
2  or  3  mm.  of  rubber,  which  has  about  the 
same  absorbing  power  as  tissue,  makes  the 
percentage  absorbed  by  the  first  and  succes- 
sive centimeters  of  tissue  the  same. 

The  criterion  for  the  exponential  absorp- 
tion of  radiation  is  that  the  absorption  cur\'e, 
when  plotted  to  a  logarjthmic  scale,  be  a 
straight  line.  From  Figures  3  and  4,  there- 
fore, we  can  determine  what  filtration  to  use 
to  fulfill  this  condition.  Evidently  there  is 
more  than  one  choice.  However,  not  all  pos- 
sible combinations  of  primary  and  secondary- 
filter  which  could  be  used  are  equally  eco- 
nomical. In  the  first  place,  it  will  be  seen 
that  in  no  case  is  the  absorption  curve  a 
straight  line  when  the  ionization  is  over  6^c. 
This  means  that  at  best  we  can  use  for  deep 
therapy  only  6%  of  the  radiation  emitted  by 
the  bare  glass  tube.  At  this  point  it  is  inter- 
esting to  note  that  when  tissue  is  used  as  the 
absorber,-  the  absorption  is  not  exponential 
up  to  a  thickness  of  about  5  cm.  Accordingly 
if  tissue  or  some  organic  substance  of  about 
the  same  density  were  used  for  deep  therapy. 
a  thickness  of  five  or  more  centimeters  would 
be  necessarv.  Aside  from  the  inconvenience 
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CURVES  SHOWING  ABSORPTION  BY  TISSUE  OF 
RADIATION  FILTERED  THROUGH  BRASS 

A    Tissue  alone 

B  a48  mm.  Brass  plus  Tissue 

C  0.96  mm.  Brass  plus  Tissue 

D  1.91  mm.  Brass  plus  Tissue 

E  3.04  mm.  Brass  plus  Tissue 

.  F  Brass  alone 
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of  such  a  bulW  filter,  its  use  would  entail  an 
unnecessary  loss  of  radiation,  because  the 
ionization  produced  by  radiation  filtered 
through  5  cm.  of  tissue  is  4.8%,  while  other 
filters  can  give  6%.  The  reason  for  this  is 
that  the  diminution  of  the  intensity  of  the 
beam  of  radiation  passing  through  a  filter  of 
low  atomic  weight  is  primarily  due  to  the 
scattering  of  the  radiation  and  not  to  true 
absorption.  Since  the  scattering  by  sub- 
stances of  low  atomic  weight  is  not  very  dif- 
ferent for  the  different  qualities  of  radiation, 
the  softer  components  of  the  beam  of  radia- 
tion are  not  effectively  eliminated  in  this 
manner.  Hence  substances  of  low  atomic 
weight  are  not  efficient  filters.*  and  the  large 
thickness  required  to  obtain  the  proper  filtra- 
tion causes  undue  scattering  and  absorption 
of  the  penetrating  radiation  as  well.  This 
brings  out  the  desirability  of  using  a  metalic 
filter.  In  general  an  additional  filter  of  low 
atomic  weight  is  necessary  to  remove  the 
soft,  secondary  radiation  of  the  metal.^ 

The  straight  line  parts  of  the  curves  of 
Figures  3  and  4  are  not  parallel,  but  nearly 
so.  This  means  that  filtration  by  different 
thicknesses  of  the  same  metal  changes  the 
penetrating  power  of  the  radiation  some- 
what. The  magnitude  of  this  change  can  be 
seen  from  Table  II,  in  the  column  for  the 
percentage  of  radiation  absorbed  by  i  cm.  of 
tissue.  Thus,  when  the  filter  is  J^  mm.  of 
brass,  i  cm.  of  tissue  absorbs  7.7%,  while 
for  3  mm.  of  lead  filtration  the  correspond- 
ing value  is  7.1%.  The  radiation  in  the  latter 
case  is  more  penetrating  than  the  former.  If 
we  increase  the  filtration  considerably,  the 
penetrating  power  of  the  radiation  can  be 
increased  further. 

In  deep  therapy  there  are  two  factors 
which  affect  the  amount  of  radiation  which 
reaches  the  tumor:  the  distance  of  the  tumor 
from  the  source  of  radiation  and  the  absorp- 
tion of  part  of  the  radiation  by  the  interven- 
ing layers  of  tissue.  For  any  one  set  of  con- 
ditions, that  is,  distance  of  source  from  skin, 
strength  and  distribution  of  source,  and 
depth  of  tumor,  the  quantity  of  radiation 
which  reaches  the  tumor  depends  on  the  pen- 


etrating power  of  the  radiation.  The  more 
penetrating  the  radiation,  the  more  of  it  will 
reach  the  tumor.  From  this  point  of  view, 
therefore,  it  is  obvious  that  it  is  desirable  to 
use  the  most  penetrating  radiation  available. 
This,  however,  is  not  the  only  consideration 
involved  in  the  problem.  When  radium  is 
used  as  the  source  of  radiation,  the  only 
means  of  obtaining  a  more  penetrating  radia- 
tion is  the  use  of  a  heavier  filter,  which  of 
necessitv  entails  a  decrease  in  the  amount  of 
the  available  radiation.  Furthermore,  the 
limiting  factor  in  deep  therapy  is  the  effect 
on  the  skin,  since  this  is  always  greater  than 
in  deep  layers,  neglecting  any  difference  in 
susceptibility  which  may  exist  between  dif- 
ferent tissues.  Therefore  it  is  important  to 
know  what  fraction  of  the  radiation  which 
falls  on  the  skin  reaches  the  tumor.  The 
maximum  value  of  this  fraction  is  deter- 
mined by  the  relative  distances  of  the  skin 
and  tumor  from  the  source.  Thus,  if  a  point 
source  of  radiation  is  placed  at  a  distance  of 
3  cm.  from  the  skin,  and  the  farthest  point 
of  the  tumor  is  3  cm.  below  the  skii;i,(i.e.,  6 
cm.  from  the  source)  the  most  that  the  tu- 
mor can  receive  is  J4  sis  much  as  the  skin. 
This  is  on  the  assumption,  which  can  never 
be  realized  in  practice,  that  the  3  cm.  of  tis- 
sue intervening  between  the  source  and  the 
back  of  the  tumor  do  not  absorb  any  radia- 
tion at  all.  Allowing  for  the  absorption  by 
the  tissue  of  radiation  filtered  through  i  mm. 
of  brass  plus  8  mm.  of  rubber,  we  find  that 
the  distant  parts  of  the  tumor  receive  199^^ 
of  the  radiation  which  falls  on  the  skin,  in- 
stead of  25%.  Using  a  filter  of  3  mm.  of  lead 
plus  7  mm.  of  rubber,  the  radiation  at  the 
back  of  the  tumor  will  increase  from  19.9'r 
to  20.2%;  that  is,  it  will  be  1.5%  greater 
for  the  same  skin  dose.  This,  however,  will 
decrease  the  intensity  of  the  source  of  radia- 
tion from  6.3%  to  4.6%,  or  27%,  so  that  in 
order  to  obtain  the  same  skin  dose  using  the 
same  amount  of  radium  the  duration  of 
the  application  must  be  prolonged  27%.  The 
advantage  of  getting  1.5%  more  radiation 
in  the  tumor  may  offset  the  disadvantage  of 
a  longer  exposure,  but,  is  there  any  other 
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way  of  accomplishing  the  same  purpose  with 
greater  economy?  The  relative  amount  of 
radiation  which  reaches  the  tumor  can  be 
increased  also  by  placing  the  radium  at  a 
greater  distance  from  the  skin  while  still 
using  the  same  filtration  as  in  the  first  case. 
Let  us  determine  what  this  distance  should 
be  in  order  to  have  1.5%  more  radiation  in 
the  tumor,  that  is,  20.2%  of  the  amount 
reaching  the  skin.  Figure  5  shows  the  nota- 
tion used  below.  The  percentage  of  the  skin 
radiation  which  reaches  the  tumor  is  given 


by  the  expression 


100  X' 


X   e-/id.  Ifthis 


(x+z)^ 

is  to  be  20.2%  when  z  =  3,  m  =  0.0755,  then 

100  X* 
T^^^T—YaX 0.797==  20.2,  whence  x=3.i  cm. 

Therefore  in  this  particular  case  an  increase 
of  0.1  cm.  in  the  distance  of  the  applicator  is 
sufficient  to  increase  the  tumor  radiation 
1.5%.  To  get  the  same  skin  dose  the  time 
will  now  have  to  be  increased  in  the  ratio 

(3-1)' 

— "2 — =  1.068,  or  less  than  7%.  Since  in 

using  a  higher  filtration  we  found  that  the 
time  of  application  had  to  be  increased  27%, 
it  is  evident  that  the  same  result  can  be  ob- 
tained more  economically  by  increasing  the 
distance.  This  example  has  been  worked  out 
to  illustrate  this  point.  In  practice,  however, 
an  increase  of  1.5%  would  be  insignificant. 
If  we  had  considered  the  dose  at  a  much 
greater  depth,  the  effect  of  a  higher  filtration 
would  have  been  larger,  and  the  adjustment 
in  distance  to  get  the  same  result  would  have 
been  necessary. 

From  the  law  of  conservation  of  energy 
it  follows  that,  in  order  to  affect  the  tissue, 
some  of  the  radiant  energy  traversing  the 
tissue  must  be  absorbed  by  it.  In  fact,  as 
stated  in  the  first  part  of  the  paper,  there  is 
considerable  evidence  tending  to  show  that 
the  physiological  effect  is  dependent  on  the 
amount  of  radiation  absorbed  by  the  tissue. 
From  this  point  of  view,  then,  there  is  an 
advantage  in  using  radiation  which  is  more 
easily  absorbed  by  tissue,  provided  we  can 
obtain  the  same  ratio  between  the  skin  dose 


and  the  tiunor  dose,  by  properly  adjusting 
the  distance  of  the  applicator.  This  simply 
means  that  for  the  same  total  amount  of 
radiation  falling  on  the  skin  a  given  physio- 
logical effect  can  be  obtained  in  a  shorter 
time  in  the  case  of  the  softer  radiation.  As, 
however,  the  time  element  does  not  influence 
the  ratio  between  the  skin  dose  and  the  deep 
dose,  it  will  be  seen  that  the  fact  that  tissue 
absorbs  more  of  the  softer  radiation  does  not 
tend  to  increase  the  deep  dose  in  comparison 
to  the  skin  dose.  On  the  contrary,  it  is  very 
effective  in  decreasing  the  amount  of  radia- 
tion which  reaches  the  deeper  layers  of 
tissue.* 

In  the  light  of  what  has  just  been  said,  it 
is  reasonable  to  ask :  Can  we  obtain  the  same 
relative  dose  of  radiation  at  a  certain  depth 
of  tissue  by  using  ^r-rays  and  placing  the 
tube  at  a  greater  distance  from  the  skin  ?  The 
answer  to  this  question  depends  entirely  on 
the  quality  of  the  jr-radiation  available.  In 
the  example  given  above  it  will  be  seen  that 
the  controlling  element  was  the  "dispersion" 
of  the  radiation  and  not  the  absorption.  Con- 
sidering the  effect  of  distance  alone,  the  dose 
at  a  depth  of  3  cm.  was  only  25%  of  the 
dose  on  the  skin,  that  is,  there  was  a  loss  of 
75%.  On  the  other  hand,  the  loss  due  to 
absorption  by  3  cm.  of  tissue  was  20.3%, 
which  is  small  in  comparison.  In  the  case  of 
AT-rays  the  conditions  are  reversed.  The  tar- 
get-skin distance  probably  would  not  be  less 
than  20  cm.  Then  for  a  tissue  depth  of  3  cm. 
the  dose,  neglecting  absorption,  would  be 

(20)^ 
-yr— ry-  or  75.7%  of  the  skin  dose.  To  get 

the  same  percentage  of  the  radiation  as  in 
the  previous  case,  that  is  20% ,  we  can  now 
afford  to  lose  5 5. 7%  through  absorption. 
Using  the  same  equation  as  before  we  can 


*  In  working  out  the  above  example  no  account 
was  taken  of  the  above  mentioned  effect  of  the 
quality  of  the  radiation  on  the  time  of  irradiation. 
This  is  justified  because  the  quality  of  the  radiation 
in  the  two  cases  was  only  slightly  different,  and  under 
these  conditions  the  ionization  method  of  obtaining 
the  absorption  curves  used  in  solving  the  problem 
automatically  compensates  for  the  difference  in  the 
absorption  of  the  two  types  of  radiation. 
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determine  the  degree  of  penetration  which 
the  jr-rays  must  have  in  order  to  get  at  a 
depth  of  3  cm.,  20%  of  the  radiation  falling 
on  the  skin. 


20,  z  =  3. 


100  X  20^ 


e-3ft  =  20.  There- 


(20  +  3) 
fore  /*  =  0.443.  That  is,  when  a  homogen- 

0443 


Table  I  gives  the  relative  amounts  of  radia- 
tion reaching  different  tissue  depths  for  dif- 
ferent conditions  of  application. 

A  comparison  of  columns  F,  B,  and  D 
shows  that  when  the  distance  of  application 
is  increased  from  3  cm.  to  20  cm.,  the  radia- 
tion at  a  depth  of  3  cm.  increases  from 


ecus  ;r-radiation  is 


=  5.87  times  less 


0.0775 

penetrating  than  the  gamma  rays,  and  the 
target  is  at  a  distance  of  20  cm.  from  the 
skin,  we  get  at  a  depth  of  3  cm.  of  tissue 
20%  of  the  radiation  falling  on  the  skin. 
If,  however,  for  the  purpose  of  comparison, 
we  place  Our  radiiun  source  at  a  distance  of 
20  cm.  then  the  dose  at  a  depth  of  3  cm.  is 
60%  of  the  skin  dose  instead  of  20%.*  In 
practice  it  is  desirable  to  have  as  little  differ- 
ence as  possible  between  the  skin  dose  and 
the  tumor  dose.  This  condition  would  obtain 
if  the  source  were  placed  at  a  great  distance 
from  the  skin ;  that  is,  for  parallel  rays.  Then 
the  only  factor  which  limits  the  radiation  at 
any  depth  is  the  absorption.  If  parallel  radia- 
tion were  used,  we  would  get  at  a  depth  of 
3  cm.  79.7%  of  a  skin  dose  in  the  case  of 
gamma  rays,  and  26.4%  in  the  case  of  jr-rays 
six  times  less  penetrating  than  gamma  rays.f 
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Fig.  5.  Diagram  showing  relative  positions  of  tumor, 
skin  and  source  of  radiation. 


19.9%  to  60.2%,  while  the  theoretical  maxi- 
miun  for  infinite  distance  is  79.7%.  From 
this  we  see  that  when  the  distance  of  appli- 
cation is  great  in  comparison  to  the  tissue 
depth,  further  increase  in  the  distance  is  of 
little  help  in  increasing  the  tumor  dose.  The 
values  in  columns  F  and  G  show  that  when 


TABLE  I 

A 

B 

Source  20  cd 

1 

C 

D 

.      E 

F 
Ra.  3  cm. 

G 

i        Tissue 

PI.  from  skin 

Source  at  infinite  distance 

Target  20  cm. 

depth  cm. 

Gamma  rays 

Gamma  rays         X-rays 

from  skin 

from   skin 

z 

X-rays 

Gamma  rays 

X-rays 

fjL  =  0.0755 

fi  =  0.443 
100 

^  =  0.0755    ;     fjL  =  0.443 

M  =  0.0755 

fi  —  0.443 

0 

100 

100                    100 

100 

100 

I 

84.2 

58.4 

92.8        '           64.3 

52.2 

58.4 

2 

71.0 

34.0 

85.9                   41.1 

31.0 

34.0 

3 

60.2 

20.0 

79.7                   26.4 

19.9 

20.0 

4 

51.2 

11.8 

73.9        1           17.0 

13-6 

1 1.8 

5 

43.8 

7.0 

68.5 

10.9 

9.6 

7.0 

7 

32.3 

2.5 

i        58.9 

4.5 

!           5-3 

1 

2.5 

♦Whence  we  see  the  advantage  of  using  a  more 
penetrating  radiation  when  the  conditions  of  appli- 
cation are  the  same. 

t  The  filtered  jr-radiation  used  at  the  present  time 
for  deep  therapy  is  about  twice  as  penetrating  as  the 
jT-rays  of  this  example,  and  less  than  one  third  as 
penetrating  as  the  gamma  radiation  of  radium  when 
the  filter  is  2  mm.  of  brass. 


the  distances  are  adjusted  so  as  to  get  the 
same  skin  dose  and  the  same  tumor  dose  at  a 
depth  of  3  cm.,  using  radiation  of  different 
degrees  of  hardness,  the  doses  are  not  the 
same  at  any  other  tissue  depth,  and  especially 
at  greater  depths  than  the  one  for  which  the 
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doses  are  the  same  (3  cm.).  The  more  pene- 
trating radiation  "wins  out."  This  may  be 
an  advantage  or  a  disadvantage  according  to 
the  conditions.* 

There  are  some  limitations  to  the  applica- 
bility of  the  results  so  far  obtained  which 
should  be  mentioned  at  this  point.  The  most 
important  is  the  effect  of  the  scattered  and 
secondary  radiation  on  the  tumor  dose.  The 
amount  of  radiation  which  reaches  the  tumor 
may  be  divided  into  two  parts  ( i )  that  which 
travels  in  a  straight  line  from  the  source  to 
the  tumor,  and  (2)  that  which  reaches  the 
tumor  in  a  roundabout  way.  The  latter  is 
composed  of  (a)  the  radiation  which  is  scat- 
tered, that  is,  deflected  from  its  straight  line 
path  by  the  tissue  surrounding  the  tumor, 
and  (b)  the  secondary  radiation  which  is  set 
up  in  the  tirnior  by  the  primary  beam.  The 
relative  amounts  of  (i)  and  (2)  depend 
on  the  depth  of  the  tumor,  the  latter  becom- 
ing more  important  as  the  depth  increases. 
The  method  of  measurement  adopted  for 
these  experiments  enables  us  to  measure  only 
the  amount  of  the  primary  radiation  which 
reaches  a  certain  depth  of  tissue.  The  data 
thus  obtained,  therefore,  enable  us  to  calcu- 
late the  minimum  amount  of  radiation  which 
reaches  a  given  tumor  under  the  conditions 
of  application.  The  upper  limit  is  obtained 
by  neglecting  the  absorption  of  radiation  by 
tissue  and  calculating  the  effect  of  distance 
alone.  The  actual  radiation  which  reaches  a 
certain  depth  of  tissue  is  between  these  two 
limits.  It  can  be  determined  by  using  a  differ- 
ent experimental  arrangement,  which  we 
hope  to  do  in  the  near  future. 

Another  limitation  is  imposed  by  the  use 

*  From  the  preceding  discussion  we  see  that,  within 
certain  limits,  we  can  get  the  same  amount  of  radia- 
tion at  a  given  depth  of  tissue  for  the  same  skin 
dose  by  using  radiation  of  distinctly  different  pene< 
trating  power,  provided  the  distance  of  application 
is  suitably  chosen.  Whether  we  would  get  the  same 
physiological  effect  is  a  differient  matter,  and  one 
which  cannot  be  determined  by  physical  experiments 
alone.  The  question  really  is  whether  the  physio- 
logical effect  is  independent  of  the  quality  of  the 
radiation.  At  the  present  time  this  is  not  definitely 
known,  but  the  scanty  evidence  available  in  the  litera> 
ture  seems  to  support  the  conclusion  that  within  cer- 
tain limits  it  is  independent  of  the  quality. 


of  a  metallic  ionization  chamber,  as  discussed 
in  the  first  part  of  the  paper.  This,  however, 
influences  our  results  only  when  the  quality 
of  the  radiation  whose  absorption  we  are 
measuring  is  changed  appreciably  in  passing 
through  the  tissue  used  as  the  absorber.  As 
this  does  not  occur  in  the  case  of  the  pene- 
trating radiation  used  in  deep  therapy,  no 
error  is  introduced  in  using,  for  this  purpose, 
the  data  here  obtained.  But  it  is  not  possible 
to  use  these  absorption  curves  to  determine 
accurately  the  beta  ray  dose  for  the  skin 
from  a  knowledge  of  the  gamma  ray  dose, 
or  vice  versa.  For  instance,  if  the  ionization 
value  of  the  bare  emanation  tube  is  100%, 
and  for  a  tube  screened  by  2  mm.  of  brass  it 
is  6.7%  (Figure  3,  curve  D),  it  is  not  cor- 
rect to  assume  that,  other  conditions  being 
the  same,  the  time  of  exposure  to  produce 
the  same  superficial  effect  in  the  case  of  the 

100 

screened  tube  would  be       -^ —  or  iq  times 

6.7  ^ 

longer  than  in  the  case  of  the  bare  tube.  The 

two  have  to  be  determined  independently  by 

physiological  experimentation.   The  curves 

enable  us  to  make  a  first  approximation  to 

the  doses  for  various  qualities  of  radiation ; 

the  correct  values  can  be  obtained  by  actual 

trial. 

There  is  another  point  which  requires 
further  elucidation,  that  is,  the  significance 
of  the  ionization  values  given  in  the  charts. 
A  given  quantity  of  radium  emits  radiation 
in  all  directions.  The  amount  of  radiant 
energy  which  passes  through  a  surface 
of  unit  area  perpendicular  to  the  line  of 
propagation  represents  the  intensity  of  the 
radiation  at  this  surface,  independently  of 
the  quality  of  the  radiation  under  considera- 
tion. But  if  we  attempted  to  measure  this  in- 
tensity using  ordinary  ionization  methods, 
the  value  we  would  obtain  would  depend  to 
a  great  extent  on  the  quality  of  the  radiation. 
For  instance,  for  beta  rays,  we  could  have 
an  ionization  chamber  in  which  the  gas 
would  absorb  all  the  radiation  entering  it, 
but  for  gamma  rays  only  a  fraction  of  the 
total  radiation  would  be  ^absorbed.  In  the 
latter  case,  then,  we  would  not  be  measuring 
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the  intensity  of  the  radiation.  To  take  the 
extreme  case,  if  there  were  radiation  which 
would  not  be  absorbed  at  all  by  matter,  then, 
however  strong  the  source  might  be,  we 
would  never  detect  it  by  the  means  at  our 
disposal,  or,  in  fact,  by  any  other  means,  if 
the  law  of  conservation  of  energy  is  to  hold. 
For  this  reason,  when  we  are  dealing  with 
radiation  of  different  qualities,   and  espe- 
cially of  different  types,  as  the  beta  and 
gamma  rays,  we  cannot  speak  of  their  rela- 
tive intensities.  Therefore  the  values  on  the 
charts  are  given  in  percentages  'of  the  total 
ionization  produced  when  the  emanation  tube 
has  no  additional  filtration,  and  they  do  not 
represent  the  intensity  of   radiation  after 
passing  through  a  filter  or  tissue  or  both,  but 
the  intensity  of  ionization  which  it  produces. 
Accordingly  it  is  not  strictly  correct  to  say 
that  the  radiation  of  an  emanation  tube  is  de- 
creased  from  100%  to  6%  by  a  filter  of  2 
mm.  of  brass  plus  10  mm.  of  tissue.  The 
radiation,  considering  the  energy  which  is 
associated  with  it,  is  more  than  6%,  but  this 
figure  indicates  the  availability  of  its  energy 
in  affecting  matter.  For  our  purposes  this 
is  not  a  disadvantage,  but  an  advantage.  We 
are  not  concerned  with  the  amount  of. radia- 
tion passing  through  tissue,  but  with  the 
amount  which  is  capable  of  influencing  vital 
processes.  When  the  quality  of  the  radiation 
is  not  materially  changed  by  the  absorber,  it 
is  correct  to  say  that  the  intensity  of  the 
radiation  is  decreased  a  certain  percentage  by 
the  absorber.  In  such  cases  the  factor  of 
proportionality  between  the  energy  of  the 
radiation  and  the  amount  absorbed  remains 
the  same.  In  addition  to  the  effect  of  the 
material  of  the  ionization  chamber  on  the 
percentage  values  given   for  the  different 
thicknesses  of  absorber,  it  should  be  borne 
in    mind    that    the    numerical    values  de- 
pend on  the  quality  of  the  radiation  which 
is  taken  as  producing  100%  ionization.  This 
in  turn  depends  on  the  wall  thickness  of  the 
glass  tube  containing  the  emanation,  which, 
however,  does  not  affect  the  relative  position 
of  the  curves. 
In  Table  II,  cofumn  5,  are  given  the  co- 


efficients of  absorption  for  different  metaJs 
and  different  tissues.  Little  need  be  added  to 
what  has  already  been  said  about  the  absorp- 
tion by  metals.  The  three  coefficients  given 
for  lead  indicate  the  change  in  the  quality  of 
the  gamma  radiation  as  the  thickness  of  lead 
increases.  In  column  4  are  shown  the  range 
of  thicknesses  for  which  the  coefficients  of 
absorption  were  determined.  Column  6 
shows  the  half  value  thickness,  that  is,  the 
thickness  of  absorbing  material  needed  to 
reduce  the  radiation  to  one  half  its  initial 
value.  The  density  (column  7)  and  the  co- 
efficient of  absorption  divided  by  the  density 
(the  so-called  mass  absorption  coefficient, 
column  8)  are  given  to  show  how  the  ab- 
sorption varies  with  the  density  of  the  ab- 
sorber. In  column  9  are  found  the  percent- 
ages of  the  radiation  absorbed  per  millimeter 
of  filter  corresponding  to  the  absorption 
coefficients  given. 

The  values  in  the  second  part  of  the  table 
were  determined  from  the  curves  of  Figures 

3  and  4.  They  show  the  relative  change  in 
the  absorption  of  radiation  filtered  through 
various  thicknesses  of  lead  and  brass  by  beef 
muscle  hardened  in  10%  formalin.  It  will 
be  seen  that  from  a  filter  of  J4  mm.  of  brass 
to  one  of  3  mm.  of   lead  the  change  is 

0.0765  -  0.0709  ^  ^  _, 
QQ76- =7.3%-  The  mass  absorp- 
tion coefficients  have  no  special  significance 
in  this  case,  and  they  are  not  included  in  the 
table.  It  should  be  noted  that  the  values  in 
column  9  are  given  for  one  centimeter  of 
tissue,  and  not  for  one  millimeter,  as  in  the 
case  of  metals. 

The  values  in  the  third  part  of  the  table 
indicate  the  relative  absorption  of  the  radia- 
tion filtered  through  1.92  mm.  of  brass  by 
different  tissues.  For  these  experiments  fresh 
organs  were  obtained.  They  were  cut  into  as 
nearly  parallel  slices  as  possible,  and  absorp- 
tion curves  similar  to  those  of  Figures  3  and 

4  were  determined.  The  experimental  work 
for  fresh  liver,  spleen,  muscle,  brain,  suet, 
and  lung,  as  well  as  the  formalined  muscle, 
was  done  continuously,  with  the  same 
emanation  tube  in  the  same  position  from 


t 
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beginning  to  end.  To  make  sure  that  the  ex- 
perimental conditions  remained  the  same 
throughout,  the  absorption  curve  for  pure 
gum  rubber  was  determined  at  intervals,  and 
used  as  a  check.  This  also  enabled  us  to  in- 
clude in  the  table  some  data  obtained  on 
previous  occasions.  The  logarithms  of  the 
ionization  values  for  different  thicknesses 
of  tissue  were  plotted  to  a  very  large  scale 
and  average  straight  lines  drawn,  as  in  the 
case  of  Figures  3  and  4.  The  coefficients  of 
absorption  were  then  determined  by  reading 
off  two  values  from  the  straight  lines.* 

From  column  9  we  see  that  the  amount  of 
radiation  filtered  through  1.92  mm.  of  brass 
which  is  absorbed  by  one  centimeter  of  tissue 
is  not  wery  different  for  the  different  kinds 
of  tissue.  The  two  conspicuous  exceptions 
are  solid  bone,  which  absorbs  almost  twice 
as  much  radiation  as  the  average,  and  Iimg, 
which  absorbs  a  little  more  than  half  as  much 
as  the  average. 

It  is  often  assumed  that  the  absorption  of 
gamma  rays  is  proportional  to  the  density  of 
the  absorber.  The  table  enables  us  to  test  the 
accuracy  of  this  assumption.  If  the  absorp- 
tion were  proportional  to  the  density,  then 
all  the  values  in  column  8  for  the  same 
quality  of  radiation  would  be  the  same.  Evi- 
dently this  is  not  the  case.  From  physical 
experiments  we  know  that  the  mass  absorp- 
tion coefficient  (h-/p)  is  the  same  for  sub- 
stances which  have  essentially  the  same 
chemical  composition.  As  this  condition  is 
practically  fulfilled  by  all  the  soft  tissues 
given  in  the  table,  we  should  expect  the 
values  of  ft/p  to  be  substantially  the  same. 
If  we  stop  to  analyze  the  results  we  find  that, 
within  the  limits  of  experimental  error  this 
is  the  case.  For  lung  tissue  the  value  of  fi/p 
is  considerably  lower  than  the  average.  The 
discrepancy,  however,  can  be  attributed  to 
the  numerous  air  spaces  in  this  kind  of 
tissue,  which  are  included  in  the  measure- 
ment of  thickness,  but  are  not  included  in  the 
determination  of  the  density,  since  they  do 
not  contribute  to  the  volume  of  the  piece  of 
tissue  measured  by  the  amount  of  water  dis- 
placed. The  calculated  density,  consquently, 


was  too  high,  and  the  mass  absorption  co- 
efficient too  low.  The  smaller  difference  in 
the  value  of  /*//o  for  brain  may  be  accounted 
for  in  the  same  way. 

The  explanation  of  the  low  value  of  m/p 
for  solid  bone  is  based  on  the  results  of  manv 
physical  experiments,  which  show  that  the 
mass  absorption  coefficient  is  lower  for  sub- 
stances of  medium  atomic  weight  than  for 
substances  of  very  low  or  very  high  atomic 
weights.*  Thus  in  Table  II  it  is  seen  that  the 
value  for  soft  tissues,  which  have  essentially 
the  same  composition  and  contain  only  ele- 
ments of  low  atomic  weight,  are  higher  than 
for  aluminum  or  brass,  but  lower  than  the 
first  value  for  lead,  which  has  a  very  high 
atomic  weight.  (The  other  values  for  lead 
are  not  comparable  with  the  tissue  values 
because  the  quality  of  the  radiation  in  the 
two  cases  is  quite  different.)  Solid  bone, 
which  contains  considerable  calcium,  there- 
fore, approaches  aluminum  in  absorbing 
power,  and  for  this  reason  the  value  of  m/p 
is  lower  than  for  soft  tissues.  "Porous 
bone,"  as  used  in  this  experiment,  consisted 
of  a  bony  structure  having  its  interstices 
filled  with  soft  tissue.  Theoretically,  then,  the 
value  of  ft/p  should  be  higher  than  for  solid 
bone  and  lower  than  for  soft  tissue.  Kxperi- 
mentally  it  is  found  that  this  is  the  case. 

Considering  the  methods  of  determining 
the  density  of  soft  tissues,  it  is  reasonable  to 
conclude  that,  within  the  limits  of  experi- 
mental error,  the  mass  absorption  coefficients 
for  soft  tissues  are  equal.  For  practical  pur- 
poses, therefore,  we  may  say  that  in  this  case 
the  absorption  of  gamma  rays  filtered  by 
1.92  mm.  of  brass  is  proportional  to  the 
density  of  the  tissue.  This  is  not  the  case 
when  tissue  is  compared  with  aluminum  and 
brass.  For  instance,  if  we  know  the  coeffici- 
ent of  absorption  for  aluminum  and  we  cal- 
culate its  value  for  tissue  of  density  1.03, 
in  the  ratio  of  the  densities,  we  get  m  = 

o.i  I  X    -^   =  0.0413.  But  the  value  expen- 

mentally  determined  is  0.0694,  which  is  68% 
higher  than  the  calculated  value.  On  the 
other  hand,  the  absorption  of  gamma  rays  by 


Absorption  of  Radium  Radiation  by  Tissues 


229 


tissue  when  calculated  from  the  absorption 

by  pure  gum  rubber,  is  correct  for  practical 

1.03 
purposes.  (0.000  X  — —  =  0.070  instead  of 

0.069. )  In  the  case  of  solid  bone  the  absorp- 
tion per  centimeter  is  greater  than  for  alumi- 
num, in  spite  of  the  fact  that  the  density  of 
the  latter  (1.74)  is  considerably  greater  than 
the  density  of  bone  (2.01).  In  radiotherapy 
it  is  often  assumed  that  the  absorbing  power 


of  one  centimeter  of  tissue  is  the  same  as 
that  of  one  millimeter  of  aluminum.  Prob- 
ably this  is  true  for  jr-rays  of  a  certain 
quality,  but  it  is  very  far  from  the  truth  in 
the  case  of  gamma  rays. 

With  the  exception  of  solid  bone  the  tissue 
which  absorbs  most  radiation  absorbs  7.5% 
per  centimeter  of  thickness.  Therefore,  if  in 
calculating  the  amount  of  radiation  which 
reaches  a  certain  depth,  we  take  the  value  of 


TABLE  II 


I 
Filter 

2 

Thickness 

mm. 

3 

Absorber 

4 
Range 
mm. 

(h22 

5 

Coef.  of 
Abs.  cm.-^ 

0.1 1 

6 
H.  V.  T.* 

cm. 

7 

Density 

8 

1      cm.  -1 
0.0402 

[    %  abs, 
per  mm. 

Aluminum 

6 

Aluminum 
Brass 

6.3 

2.74 

1       I'l 

Brass 

2 

2-22 

0.35 
1. 01 

1.98 

8.26 

0.0424 

'      3.5 

Lead 

2 

Lead 

2-5 

0.686 
0.866 

"34 

0.0892 
0.0705 

10.1 

Lead 

5 
10 

Lead 

5-10 
10-15 
15-22 

0.80 

11.34 

8.0 

Lead 

1 

Lead 

0.66 

1.05 

"34 

0.0582 
0.051 1 

6.6 

.  Lead 

15 

Lead 

0.58 

1.20 

"34 

5.8 

%  abs. 
per  cm. 

i  Tissue 

S.00 
0.48 
0.96  . 
1.92 

Formalin 

Beef  Muscle        50-60 

0.0815 

8.50 
9.06 
9.18 



8.2 

1 
Brass 

Formalin 
Beef  Muscle 

10-70 

0.0765 

—  _ — 

7-7 

Brass 

Formalin 
Beef  Muscle 

Formalin 
Beef  Muscle 

Formalin 
Beef  Muscle 

10-70 

0.0755 

0.0713 

7.6 

7.5 

Brass 

10-70 

0.0752 

9.22 
9.22 

1.056 

Brass 

304 

10-70 

0.0752 

7.5 
7.5 

Lead 

0.45 

Formalin 
Beef  Muscle 

Formalin 
Beef  Muscle 

;   10-70 

0.0752 

9.22 

—    —   — 

'  Lead 

1 

I.O 

2.0 
3.0 

10-70 

0.0736 
0.0726 

9.42 

74 

Lead 

Formalin 
Beef  Muscle 

10-70 

9.54 

7.3 
7.1 

Lead 

Formalin 
Beef  Muscle 

10-70 

0.0709 

9.77 

Brass 
Brass 

1.92 

Solid  Bone- 
Porous  Bone 

3-20 
20-100 
20-90 
20-100 

0.13 

5.5 

2.01 
1.15 

0.063 
0.065 
0.070 

13. 

7.5 

1.92 

0.075 

9.3 

Brass 

1.92 

Liver 

Spleen 
Muscle 

0.074 

9-4 

1.06 

7.4 

',  Brass 

1.92 

0.073 
0.069 
0.066 

9.5 

lO.O 

10.6 

1.05 
1.03 
1.03 

0.070 

7.3 

Brass 

1.92 

20-100 

0.067 

6.9 
6.6 

6.5 
4.5 

';  Brass 

1.92 

Brain 

20-100 

0.064 

Brass 

1.92 

Suet 

20-100 

0.065 

10.7 

0.94 

0.069 

Brass 

1.92 
1.92 

Lung 

20-70 
10-50 

0.045 

15.5 

0.78 

0.057 
0.068 

Brass 

Rubber 

Formalin 
Beef 

0.066 

10.5 

0.97 

6.6 

Brass 

1.92 

20-70 

1 
0.075             9.2 

1.06 

0.071 

7.5 

♦Half  Value  Thickness 
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0.07s  for  the  absorption  coefficient,  we  are 
sure  to  be  on  the  safe  side.  It  will  be  seen 
also  for  deep  radium  therapy  that  the  effect 
of  intervening  bones  on  the  tumor  dose  must 
be  small,  because  the  actual  thickness  of 
solid  bone  is  small  in  comparison  to  the 
thickness  of  soft  tissues,  and  the  absorption 
by  porous  bone  is  only  slightly  greater  than 
that  of  soft  tissues.  This,  however,  is  not 
true  in  the  case  of  jr-rays,  and  especially  of 
soft  :r-rays.  A  convincing  proof  of  this 
statement  is  afforded  by  jr-ray  photographs 
taken  with  soft  and  very  hard  rays.  As  for 
the  absorption  by  human  tissue  compared  to 
beef  tissue,  it  may  be  said  that  in  general  the 
former  absorbs  a  little  less  radiation  than  the 
latter.  The  difference,  however,  is  practically 
negligible  when  the  same  kind  of  tissue  or 
organ  is  considered  in  the  two  cases.  One 
notable  exception  is  fat,  the  absorption  by 
human  fat  being  considerably  less  than  the 
absorption  by  suet.  But  in  this  case  the  den- 
sities are  also  quite  different.  The  absorption 
by  the  fat  under  the  human  skin  is  about 
two  thirds  that  of  an  equal  layer  of  the  skin 
proper. 

SUMMARY 

1.  The  apparatus  used,  consisting  of  a 
gold  leaf  electroscope  and  conical  ionization 
chamber,  and  the  experimental  procedure  are 
described  in  detail. 

2.  The  most  important  limitations  im- 
posed by  the  experimental  method  adopted 
are  discussed.  They  are  due  to: 

(a)  Use  of  a  metal  ionization  chamber. 

(b)  Use  of  a  gas  as  the  absorbing  medium 

in  the  ionization  chamber. 

(c)  Exclusion  of  scattered  and  secondary 

radiation  produced  in  tissue. 

(d)  Inability  to  reproduce  in  the  physical 

laboratory  physiological  conditions. 

3.  The  absorption  curves  for  aluminum, 
brass,  and  lead  are  given.  From  these  we  see 
that: 

(a)  As  the  filter  increases  the  transition 
from  soft  to  hard  radiation  is  quite 
sharp. 


(b)  Beyond  a  thickness  of  filter  of  a  few 

millimeters  in  the  case  of  aituninium 
and  brass  the  absorption  is  exponen- 
tial (I  =  lo  e^/id).  In  the  case  of  lead 
it  is  not  exponential  in  the  range  of 
thickness  used. 

(c)  This  shows  that  the  filtration  by  a  small 

thickness  of  metal  is  sufficient  to  give 
a  radiation  which  is  absorbed  expo- 
nentially by  metals  of  mediiun  or  low 
atomic  weight.  The  radiation,  how- 
ever, is  not  strictly  homogeneous,  as 
indicated  by  the  lead  absorption 
curve. 

4.  The  criterion  for  the  quality  of  radia- 
tion to  be  used  in  deep  therapy  being  the  ex- 
ponential absorption  of  the  radiation  by  tis- 
sue, from  Figures  3  and  4  we  see  that: 

(a)  A  metal  should  be  used  as  the  primary 

filter. 

(b)  A  secondary  filter,  composed  of  light 

elements  like  tissue,  should  be  used  to 
remove  the  soft,  secondary  radiation 
of  the  metal. 

(c)  There  are  different  combinations  of  pri- 

mary and  secondary  filters  suitable 
for  deep  therapy. 

(d)  Beyond  a  certain  point  additional  fil- 

tration, while  increasing  the  penetrat- 
ing power  of  the  radiation  slighdy, 
decreases  the  intensity  of  the  radia- 
tion considerably. 

5.  In  deep  therapy  the  limiting  factor  is 
the  effect  on  the  skin.  Therefore  it  is  im- 
portant to  know  what  fraction  of  the  skin 
radiation  reaches  a  given  depth  of  tissue. 
The  value  of  this  fraction  can  be  varied 
within  limits  by  varying  the  distance  of  the 
applicator  from  the  skin,  or  the  filtration. 

(a)  An  example  is  worked  out  to  show  that 
in  the  case  of  gamma  rays  it  is  more 
economical  to  increase  the  percentage 
of  the  skin  radiation  which  reaches  a 
deep  tumor  by  increasing  the  distance 
of  the  applicator  than  by  increasing 
the  filtration. 
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(b)  A  second  example  shows  that,  using 

two  sources  of  radiation  of  distinctly 
different  penetrating  power,  we  can 
get  the  same  percentage  of  a  skin 
dose  at  a  certain  depth  of  tissue  in 
either  case  by  choosing  the  distance 
of  application  properly. 

(c)  Table  I  shows  that  when  the  dfstance  of 

the  applicator  is  large  in  comparison 
to  the  tumor  depth,  the  penerating 
power  of  the  radiation  has  the  greater 
influetice  on  the  tumor  dose.  (This  is 
the  case  of  :r-rays.)  On  the  other 
hand,  when  the  distance  of  applica- 
tion is  about  the  same  as  the  tumor 
depth,  and  the  radiation  is  very  pene- 
trating, the  distance  has  the  greater 
influence  on  the  tumor  dose.  (This  is 
the  case  of  radium  therapy. ) 

(d)  The  table  shows,  also,  that  when  the 

distances  are  adjusted  so  as  to  get  the 
same  skin  dose  and  the  same  dose  at 
a  depth  of  three  centimeters,  using 
radiation  of  different  degrees  of 
hardness,  the  doses  are  not  the  same 
at  any  other  tissue  depth,  and  es- 
pecially at  greater  depths  than  the 
one  for  which  the  doses  are  the  same. 

6.  The  coefficient  of  absorption  is  the  im- 
portant factor  which  identifies  radiation.  The 
numerical  value  depends  on  the  quality  of 
the  radiation  and  on  the  nature  of  the  ab- 
sorber. From  Table  II  we  see  that: 

(a)  When  the  same  tissue  is  used  as  an  ab- 

sorber and  the  filtration  of  radium 
rays  is  varied  in  steps  from  0.48  mm. 
of  brass  to  3  mm.  of  lead,  the  coeffi- 
cient of-  absorption  gradually  de- 
creases from  0.0765  to  0.0709.  But 
while  the  penetrating  power  of  the 
radiation  is  increased  7.3%  by  the 
additional  filtration,  the  available  ra- 
diation is  decreased  65%. 

(b)  The  same  radiation   (1.92  mm.  brass 

filter)  is  absorbed  to  a  different  ex- 
tent by  different  tissues.  For  soft  tis- 
sues tiie  coefficient  of  absorption  is 
proportional  to  the  density  of  the 
tissue. 


(c)  The  absorption  by  tissue  from  different 

organs  (except  lung  tissue,  fat,  and 
solid  bone)  is  nearly  the  same.  There- 
fore if  we  take  0.075  for  the  value 
of  the  coefficient  of  absorption  of 
gamma  radiation  filtered  through 
1 .92  mm.  of  brass,  we  are  sure  to  be 
on  the  safe  side  in  any  calculation  we 
may  make  for  practical  use.  Corre- 
sponding to  this  value  of  the  absorp- 
tion coefficient,  the  thickness  of  tis- 
sue necessary  to  absorb  one  half  of 
the  radiation  is  954  centimeters.  As  a 
round  figure,  easy  to  remember,  we 
may  take  the  half  value  thickness  of 
human  muscle  tissue  for  gamma  rays 
to  be  ten  centimeters. 

(d)  The  presence  of  bone  in  the  path  of  the 

radiation  is  of  no  great  consequence 
in  regard  to  the  amount  of  gamma 
radiation  which  reaches  the  tumor  be- 
yond it.  The  only  part  of  the  bone 
which  absorbs  considerably  more 
than  muscle  is  the  solid  part.  But  in 
any  practical  case  this  makes  up  a 
small  fraction  of  the  total  thickness 
traversed  by  the  radiation.  In  the  case 
of  .r-rays  bone  plays  a  more  import- 
ant part. 

7.  The  results  obtained  from  the  experi- 
ments described  in  this  paper  can  be  used  for 
the  solution  of  problems  in  radium  therapy, 
subject  to  the  following  limitations: 

(a)  The   calculated    amount   of    radiation 

reaching  any  given  tissue  depth  is  al- 
ways the  minimum  amount  which 
will  reach  this  depth  under  the  condi- 
tions of  application. 

(b)  Skin  doses  of  beta  and  gamma  radia- 

tion are  not  to  be  compared  accord- 
ing to  the  ionization  values  given  in 
Figures  3  and  4.  They  must  be  de- 
termined independently  by  physio- 
logical experiments. 

In  conclusion  the  author  wishes  to  ac- 
knowledge his  indebtedness  to  Mrs.  E.  H. 
Quimby  for  her  assistance  in  the  preparation 
of  the  material  for  this  paper. 
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PERSONAL  EXPERIENCE  WITH  THE  APPLICATION  OF  THE 

NEWER  ROENTGEN  THERAPY  IN  CANCER* 

By  M.  J.  SITTENFIELD,  M.D. 

NEW    YORK   CITY 


'T^HE  ideal  that  every  therapy  attempts  to 
-■■  attain  is  a  complete  inhibition  and 
neutralization  of  the  disease,  and  if  possible 
the  maintenance  of  normal  ftmction.  Unfor- 
tunately excision  of  a  cancer  does  not  pre- 
vent further  invasion,  nor  immunize  against 
it,  nor  does  it  maintain  the  functions  of  the 
tissue  affected.  So  it  is  easily  conceivable 
why  radiotherapy,  even  with  our  former 
limited  knowledge,  played  such  an  important 
part  in  the  treatment  of  cancer.  The  fact  that 
recent  advances  in  the  technique  of  radio- 
therapy have  been  accomplished  abroad 
makes  it  apparent  that  the  older  methods 
were  found  wanting.  It  is  almost  needless  to 
say  that  insufficient  penetration  of  hard  rays 
to  the  deeper  tissues  was  one  of  the  short- 
comings; another  was  the  lack  of  measure- 
ments for  practical  purposes,  and  also  the 
lack  of  knowledge  of  the  exact  dosage  neces- 
sary to  influence  a  carcinoma,  a  sarcoma  or 
ovary. 

Some  of  these  obstacles  were  overcome  by 
the  construction  of  more  powerful  appara- 
tus, and  also  tubes  to  tolerate  higher  inten- 
sities. The  electroscope  and  iontoquantimeter 
furnished  means  of  measurement  for  prac- 
tical purposes,  and  with  these,  the  determina- 
tion of  dosage  for  the  destruction  of  car- 
cinoma and  sarcoma  were  made  possible. 
Apparatus,  tubes  and  technique  have  been 
described  elsewhere,  and  need  not  be  men- 
tioned here. 


The  application  of  the  newer  methods  of 
roentgen  therapy  has  led  to  more  gratifying 
results  in  the  treatment  of  cancer.  Since  my 
return  from  abroad  in  the  middle  of  Sep- 
tember, owing  to  the  delay  in  shipping  the 
German  apparatus,  this  improved  technique 
as  far  as  it  is  applicable  to  my  own  appara- 
tus, has  been  made  use  of.  The  following 
case  report  is,  of  course,  a  preliminarj-  one. 
and  only  one  of  a  type  has  been  selected. 

One  of  the  first  cases  selected  for  this 
newer  therapy  was  a  patient  with  an  inoper- 
able carcinoma  of  the  cervix.  She  had  re- 
ceived a  radium  treatment  three  and  a  half 
months  previous,  with  no  evident  arrest  of 
the  disease.  The  malignant  process  con- 
tinued, so  that  when  she  first  came  to  me,  her 
hemoglobin  was  40  per  cent,  and  to  all 
appearances,  she  was  in  a  beginning  state  of 
cachexia.  Desirous  of  trying  out  the  newer 
technique,  she  was  subjected  to  the  follow- 
ing treatment:  a  two  hour  radiation  dose 
on  four  consecutive  days  was  administered, 
instead  of  one  session  of  eight  hours,  as  in 
Bumm's  Qinic.  The  focal  distance  used  was 
50  cm.,  and  the  portals  of  entry  15  by  18 
cm.  The  rays  were  filtered  through  0.5  mm. 
of  zinc,  plus  I  mm.  of  aluminum.  In  addition 
50  mg.  of  radium  element  were  introduced 
into  the  cervix  and  left  there  for  fifty  hours. 
My  aim  was  to  administer  what  the  Ger- 
mans call  a  full  cancer  dose  at  one  session. 
The  reaction  was  not  as  severe  as  those  I 
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saw  in  Germany  when  the  entire  treatment 
was  given  in  one  day.  The  patient  gained 
five  pounds  in  weight  within  the  first  week, 
pain  disappeared  entirely,  and  she  is  at  pres- 
ent going  about,  engaged  in  her  usual  activi- 
ties, free  from  any  clinical  manifestations 
of  the  disease.  A  month  ago  examination  of 
the  cervix  showed  it  to  be  entirely  fibrosed. 

Another  patient  was  referred  for  radia- 
tion for  recurrent  carcinoma  in  the  axilla 
after  radical  excision  of  a  carcinoma  of  the 
breast.  Female,  sixty  years  old,  was  operated 
upon  for  carcinoma  of  the  breast  a  year  and 
a  half  ago.  Six  months  later 'a  tumor  re- 
curred in  the  axilla;  it  was  removed  again, 
only  to  recur  within  the  year.  The  recur- 
rence, when  she  reported  to  me,  was  the  size 
of  half  an  orange,  it  was  a  fluctuating  mass 
of  broken-down,  necrotic  tissue.  She  suffered 
much  pain,  and  had  to  be  constantly  under 
the  influence  of  opiates.  All  in  all,  she  was 
in  pretty  bad  shape.  She  also  received  four 
radiation  doses  of  two  hours  each  on  con- 
secutive days.  A  dose  was  directed  from 
front  of  axilla,  one  posteriorly  into  axilla, 
one  from  above  the  shoulder  joint,  and  one 
from  below  into  the  axilla.  The  focal  dis- 
tance was  50  cm.,  the  filter  zinc  plus  alum- 
inum, and  the  portals  of  entry  15  by  18  cm. 
Four  days  after  completion  of  the  roentgen 
treatment,  3,000  mg.  hours  of  radium  ele- 
ment were  placed  in  the  axilla  over  four 
areas.  A  week  later  the  tumor  had  disap- 
peared entirely,  she  was  free  from  discom- 
fort, and  had  left  off  all  narcotics. 

In  another  patient  a  carcinoma  of  the 
breast  had  recurred  over  the  anterior  region 
of  the  sternum.  The  patient  was  operated 
upon  two  and  a  half  years  ago  for  carcinoma 
of  the  breast  at  Mt.  Sinai  Hospital,  had  a 
stormy  convalescence,  developed  erysipelas 
with  abscesses,  and  had  to  stay  in  tfie  hos- 
pital for  three  months.  In  October  last  a  re- 
currence of  about  12  by  15  cm.,  the  size  of 
the  palm  of  my  hand,  developed  over  the 
sternum  extending  to  the  anterior  axillary 
border.  Two  radiation  doses  of  four  hours 
each,  with  70  cm.  focal  distances,  portals  of 
entry  15  by  18  cm.,  zinc  and  aluminum  fil- " 


ters,  were  administered.  A  week  later  the 
tumor  had  receded  by  half,  and  in  another 
week  the  entire  tumefaction  had  disappeared. 
In  this  case,  about  seven  weeks  ago,  a  tumor 
the  size  of  a  large  lemon  made  its  appearance 
in  the  other  breast.  The  surgeon  again  re- 
ferred her  for  radiation,  considering  her  a 
bad  risk  for  surgical  intervention.  A  full 
cancer  radiation  dose  was  administered,  and 
the  tumor  has  since  receded. 

These  reports  are  of  course  only  prelimin- 
ary; the  end  results  may  be  such,  perhaps, 
as  to  cause  a  modification.  Furthermore  tfie 
response  in  all  cases  may  not  be  as  striking 
as  in  these.  It  is  obvious,  however,  that  more 
intensive  radiation  than  heretofore  must  be 
administered  along  the  lines  of  modern  tech- 
nique. The  dosage  in  this  newer  technique 
comprises  a  more  thorough  understanding  of 
the  biological  and  physical  properties  of  the 
rays  as  they  are  emitted  from  the  tube,  and 
of  the  accompanying  secondary  radiation. 
The  quality  of  ray,  in  particular,  is  one  of 
the  most  important  factors,  and  of  equal 
importance  are  the  substance  and  amount  of 
filtration  used,  the  focal  distance,  and  the 
size  of  the  portals  of  entry.  The  propor- 
tionate relationship  between  the  radiation 
energy  at  the  surface  of  the  body,  and  that 
of  the  lesion  in  the  deeper  tissues,  is  called 
the  dosage  quotient.  This  dosage  will  be  most 
favorably  effective  in  the  deeper  tissues 
when  we  increase  the  distance  of  the  radia- 
tion source,  notwithstanding  the  fact  that 
an  increase  in  the  focal  distance  necessarily 
increases  the  time  of  obtaining  a  skin  ery- 
thema dose. 

It  is  well  known  that  with  0.5  or  i  mm.  of 
copper  or  zinc  as  a  filter,  a  considerable 
amount  of  the  energy  emitted  from  the  tube 
is  lost.  This  loss  is  more  than  compensated 
for  by  the  fact  that  radiation  through  0.5  or 
I  mm.  of  copper  or  zinc  produces  a  more 
favorable  absorption  coefficient.  In  other 
words  rays  from  this  point  on  will  show  very 
little  qualitative  change,  and  additional  fil- 
tration would  serve  no  further  purpose. 

In  addition  to  the  primary  raysy  the 
scattered  secondary  rays  materially  aid  the 
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dosage  quotient.  For  instance,  it  has  been 
worked  out  by  Friedrich  and  others,  that 
with  50  cm.  focal  distance,  and  a  10  mm. 
aluminum  filter,  the  primary  radiation 
energy  under  6  cm.  of  tissue  would  be  22 
per  cent  that  of  the  surface  dose ;  in  reality, 
though,  it  is  increased  to  5 1  per  cent  by  the 
scattered  secondar)'  rays. 

CHART    I 


Estimated 
Depth     Primary 
Focal    under       Dosage 
Filter        Distance  Surface        % 


Actual 
%  with 
Secondary 
Ravs 


10  mm.  Alum.    50  cm.  6  cm.  22.  % 

50  cm.  8  cm.  13.8% 

SO  cm,  10  cm.  8.4% 

I  mm.  Copper    50  cm.  6  cm.  25.  % 

50  cm.  8  cm.  17.  % 

50  cm.  10  cm.  10.  % 


tt 


u 


tt 


It 


51.  % 
42.  % 

31.  % 

54.  % 
44.  % 


Aside  from  this  increase  in  the  amount  of 
radiation  available  in  the  deeper  tissues 
through  the  proper  filtration,  the  size  of  the 
portals  of  entry  must  be  given  consideration. 
For  example,  under  10  cm.  of  tissue,  with 
a  portal  of  entry  of  1.5  by  2  cm.,  the  dose 
is  9  per  cent  of  that  received  on  the  surface : 
with  a  portal  of  6  by  8  cm.,  however,  the 
amount  is  increased  to  28  per  cent,  and  with 
portals  of  ID  by  15  cm.,  to  35  per  cent,  and 
so  on.  In  other  words,  the  larger  the  portal 
of  entry,  the  more  favorable  is  the  dosage 
quotient,  up  to  a  point  of  20  by  20  cm.  Any 
increase  in  size  over  this  seems  to  bring  no 
appreciable  gain;  that  is,  the  intensity  of 
the  ray  diminishes  by  dispersion  the  smaller 
the  portal  of  entry,  and  increases  in  percent- 
age the  larger  the  portal  of  entry. 

CHART    n 


Dosage  Quotient  in  the  Deeper  Tissue 
(Focal  Distance  50  cm.) 

Portal  of        Under  10  cm.        Under  3  cm. 
Entry  Tissue  Tissue 


1.5  X   2  cm. 

6x   8  cm. 

10  X  15  cm. 


47% 
66% 
777c 


Chaoul,  of  Sauerbruch's  Clinic  in  Munich, 
has  adopted  a  very  ingenious  device  of  wax 
blocks,  which  he  calls  a  "rav  concentrator/' 


One  set  is  arranged  on  either  side  of  the 
tube,  and  another  at  each  side  of  the  radiated 
field,  taking  in  the  entire  distance  between 
the  skin  and  the  tube.  In  this  way  he  collects 
or  concentrates  the  rays  of  dispersion  which 
are  then  deflected  to  the  center  of  the  field, 
and  thus  increases  the  radiation  quotient 
from  40  to  60  per  cent.  It  becomes  essential 
therefore  in  order  to  reach  the  tumor  with 
the  most  favorable  and  suitable  dosage  quo- 
tient, to  increase  the  focal  distance,  to  use 
filtration  of  at  least  0.5  mm.  of  copper  or 
zinc,  and  lastly  to  use  as  large  a  portal  of 
entry  as  the  conditions  permit. 

Opitz  of  Freiburg  has  taken  advantage  of 
all  these  factors  which  increase  the  dosage 
quotient,  in  the  treatment  of  carcinoma  of 
the  uterus,  first,  by  using  a  focal  distance  of 
50  cm.,  and  second,  by  enlarging  the  portal 
to  its  maximum  of  20  by  20  cm.,  and  h' 
using  I  mm.  of  copper  as  a  filter.  In  this 
manner  a  skin  erythema  dose  requires  about 
two  hours,  one  application  is  administered 
from  the  abdomen,  one  from  the  back,  and 
two  from  the  side.  Here  also  a  minor  detail 
of  refinement  is  made  use  of:  the  anterior 
dose  is  administered  so  that  the  centralized 
ray  strikes  the  left  edge  of  the  tumor  slightly 
obliquely,  and  the  posterior  dose  the  right 
edge  of  the  tumor,  in  order  to  prevent 
damage  to  the  rectum,  which  is  anatomically 
situated  to  the  left.  The  sum  total  of  the 
rays  reaching.the  cancer  mass  in  this  manner 
is  verv  nearlv  a  full  cancer  dose.  To  guard 
against  a  sublethal  dose  to  the  interior  of 
the  tumor,  a  small  dose  of  radium  is  placed 
in  the  uterus.  Even  if  the  cancer  itself  re- 
ceives slightly  more  than  a  knockout  dose, 
the  healthy  adjacent  tissue  tolerates  this  and 
thus  escapes  damage. 

CHART  III 


Dosage  Quotient  under  Three  cm.  of  Tissue 
Portal  of  Entry    Focal  Distance  % 


9x  12  cm. 
10  X  15  cm. 

9x  12  cm. 
15  X 15  cm. 

9x.i2cm. 
10  X  15  cm. 


30  cm. 
50  cm. 

50  cm. 
80  cm. 

100  cm. 
100  cm. 


74% 
86% 
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90% 
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That  intensive  radiation  lor  short  periods 
is  much  more  effective  than  smaller  doses  for 
longer  periods  is  pretty  generally  conceded, 
and  practical  use  is  made  of  these  patho- 
logical and  biological  findings.  It  holds  true 
also,  with  small  doses  frequently  repeated, 
that  the  period  of  latency  is  considerably 
protracted,  and  furthermore  a  cumulative 
effect  may  be  experienced  producing  chronic 
changes  which  are  not  at  all  desirable,  either 
by  stimulating  the  growth  itself,  or  by  dam- 
aging the  healthy  tissue.  Great  stress  is  laid 
upon  the  advisability  of  administering  the 
entire  lethal  dose  at  one  sitting.  There  are, 
however,  times  when  the  entire  dose  cannot 
be  administered  in  one  day.  The  condition  of 
the  patient  or  the  danger  of  absorption  tox- 
emia may  not  admit  of  this.  At  any  rate  all 
eflForts  should  be  directed  to  administering  a 
full  lethal  dose  within  a  week. 

By  way  of  summary  I  would  like  to  draw 
special  attention  to  the  following  points: 


It  is  most  essential  that  sufficient  intensive 
roentgen  or  radium  rays  be  administered  to 
knock  out  completely  all  parts  of  the  cancer 
without  damaging  or  destroying  adjacent 
healthy  tissue.  If  any  one  part  of  the  tumor 
receives  a  sublethal  dose,  failure  and  recur- 
rence is  sure  to  follow. 

To  effect  the  most  favorable  conditions  of 
radiation  to  the  deeper  tissues,  proper  filtra- 
tion, increase  in  the  focal  distance,  and  in- 
crease in  the  size  of  the  portals  of  entry  must 
be  made  use  of. 

The  determination  of  correct  dosage  com- 
prises knowledge  of  the  clinical  location  of 
the  tumor,  its  pathology,  radiation  dosage 
quotient,  and  absorption  coefficient. 

From  the  personal  application  of  this 
technique  in  this  short  period  of  time,  I  gain 
the  impression  that  raying  in  the  form  of  a 
complete  knockout  dose  administered  at  one 
time  will  bring  about  better  results  in  cancer 
therapy. 


CLINICAL  RESULTS  FROM  THE  NEWER  TECHNIQUE  OF 
DEEP  ROENTGENTHERAPY  IN  MALIGNANT  DISEASES 

By  GEORGE  E.  PFAHLER,  M.D. 

PHILADELPHIA,   PENNSYLVANIA 


DURING  September,  1920,  Drs.  Cool- 
idge  and  Schmitz  brought  back  to  us 
from  Germany  the  information  that  in  Ger- 
many a  greater  amount  of  filtration  was  be- 
ing used  in  the  treatment  of  deep-seated  ma- 
lignant disease,  with  the  source  of  rays  at  a 
greater  distance  from  the  skin  and  with  the 
use  of  a  higher  voltage.  The  impression  of 
the  few  men  who  had  the  privilege  of  visit- 
ing the  German  clinics  was  that  more  satis- 
factory results  were  obtained  from  this 
technique  than  from  the  lighter  technique 
used  in  this  country.  Our  equipment  in 
America  did  not  permit  an  exact  duplication 
of  the  technique  used  in  Germany  because 
our  apparatus  as  built  to-day  will  not  gener- 
ate current  at  a  voltage  greater  than  125,000, 
or  at  most  130,000.  It  seemed  important, 
therefore,  to  see  whether  the  technique 
could  be  improved  with  our  present  appara- 
tus and  then  perhaps  later  to  determine 
whether  the  results  obtained  by  such  im- 
provement would  correspond  to  the  results 
obtained  in  Germany.  It  is  always  desirable 
to  proceed  from  the  known  to  the  unknown, 
and  instead  of  jumping  wildly  from  one 
technique  into  another  of  unknown  quantity 
and  unknown  value,  I  proceeded  by  calcula- 
tions to  transform  my  former  technique  for 
deep  roentgentherapy  into  my  present  tech- 
nique. Generally  my  former  technique  con- 
sisted of  5  milliamperes  of  current  at 
126,000  volts,  at  a  focal  skin  distance  of 
20  cm.  filtered  through  6  millimeters  of 
aluminum,  for  a  period  of  8  minutes.  My 
present  technique  consists  of  the  use  of 
5  milliamperes  at  126,000  volts,  filtered 
tihrough  10  millimeters  of  aluminum  or  glass, 
at  a  focal  skin  distance  of  30  cm.,  for  a 
period  of  forty  to  fifty  minutes.  I  find  that 
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forty  minutes  will  rarely  give  an  erythema, 
and  that  fifty  minutes  will  generally  give 
an  erythema.  This  technique  has  been  de- 
veloped gradually,  in  part  by  calculations  and 
in  part  by  experimentation. 

I  would  like  to  add  a  caution  at  the  begin- 
ning of  this  article  and  repeat  it  again  at 
the  end:  it  is  most  important  in  every  in- 
stance before  the  current  is  turned  on  that 
the  filters  be  counted  to  make  sure  they  are 
in  place,  because  if  filtration  is  deficient  this 
prolonged  treatment  will  produce  an  incur- 
able burn.  As  a  precaution  against  an  acci- 
dent I  require  that  two  people  make  observa- 
tions on  the  filters  for  every  dose  given.  If 
the  equipment  is  arranged  for  deep  treatment 
only,  so  that  this  one  uniform  technique  is 
used  continually  for  all  kinds  of  cases,  then 
the  filters  can  be  permanently  put  in  place 
and  the  precaution  of  counting  will  not  be 
necessary,  but  in  the  general  roentgeno- 
logical laboratory  the  apparatus  must  be  used 
for  different  purposes  and  lo  millimeters  of 
filter  is  not  always  desirable,  because  it 
wastes  energy  unnecessarily. 

RELATIVE  VALUE  OF  FILTERS 

In  order  that  our  technique  b€  made  un- 
derstandable it  is  necessary  to  know  the  rela- 
ative  value  of  various  filters.  Several  years 
ago,  at  one  of  these  midwinter  meetings  of 
this  Society,  I  recommended  the  use  of  glass 
instead  of  aluminum  because  the  metal  filters 
frequently  led  to  puncture  of  the  Coolidge 
tubes.  From  a  scale  furnished  by  the  Radium 
Chemical  Company  of  Pittsburgh,  I  ob- 
served that  glass  had  approximately  the  same 
filter  value  as  aluminum.  Therefore  by  using 
glass  we  obtained  a  filter  less  likely  to  lead 

The  American   Roentgen   Ray   Society,  Atlantic  City,  N.  J-. 
8,  29,    1921. 


236 


The  Newer  Technique  of  Deep  Roentgen  Therapy 


237 


to  punctures  of  the  tubes  and  that  serves 
equally  well  for  filters.  For  this  purpose  the 
ordinary  glass  used  for  photographic  nega- 
tives was  cut  to  the  proper  size.  First  of  all 
we  made  a  direct  comparison  of  many  layers 
of  this  glass  and  in  our  own  laboratory 
found  it  to  be  uniform.  I  am  told  by  Pro- 
fessor Shearer  that  glass  is  not  uniform  in 
its  density,  and  therefore  I  caution  others 
against  the  use  of  glass  until  it  has  been 
compared  carefully  with  aluminum  or  some 
other  standard,  after  which  I  believe  that  it 
can  be  used  safely.  For  this  purpose  we  took 
10  millimeters  of  aluminum  and  10  milli- 
meters of  glass  and  with  the  current  such 
as  is  used  for  treatment  above  described  we 
were  able  to  prove  that,  at  least  so  far  as 
the  photographic  values  are  concerned,  the 
two  are  equal.  The  exposures  were  made  of 
ySf  %y  y2,  }i  and  i  second.  In  order  to  form 
some  idea  of  the  relative  value  of  filters  such 
as  are  used  in  Germany  I  then  made  a  com- 
parison photographically  of  copper  and 
aluminum.  In  Germany,  as  you  will  recall, 
they  are  using  from  J/2  to  i  millimeter  of 
copper  as  a  filter.  By  my  experiments  I  learn 
that  y2  millimeter  of  copper  is  equal  to  13 
millimeters  of  aluminum  measured  photo- 
graphically. 

With  the  above  technique  and  wnth  ex- 
posures lasting  from  forty  to  fifty  minutes 
(and  in  a  few  cases  I  have  given  sixty 
minutes),  it  is  self-evident  that  it  is  undesir- 
able from  every  standpoint  to  limit  our  field 
of  radiation  to  small  areas  such  as  we  have 
been  doing  in  the  past.  I  think  most  of  us 
have  gradually  increased  the  size  of  the  field 
of  exposure.  When  we  consider  that  the 
smaller  the  field  of  radiation,  the  less  the 
amount  of  secondary  radiation,  and  since 
we  must  acknowledge  that  the  secondary 
radiation  probably  does  as  much  as  the  pri- 
mary radiation  towards  destroying  malig- 
nant disease,  and  in  fact  may  be  the  sole 
cause  of  destruction  of  the  malignant  cells, 
the  relative  value  of  small  areas  and  much 
cross-firing  decreases.  It  is  always  desirable 
to  cross-fire  as  much  as  possible  providing 
we  are  actually  cross-firing,  but  mere  divi- 


sion of  the  surface  of  the  body  into  small 
areas,  as  I  have  often  seen  done,  does  not  ac- 
tually increase  the  cross-fire  value.  For  ex- 
ample, in  the  treatment  of  carcinoma  of  the 
uterus,  it  is  my  practice  to  treat  the  local  dis- 
ease directly  by  radium  and  then  to  cross-fire 
through  an  area  extending  from  the  sym- 
physis pubis  to  the  umbilicus  and  to  the  an- 
terior superior  spines  on  each  side,  and  either 
use  this  as  one  area  for  treatment  or  divide 
it  into  two.  Then  a  similar  dose  is  given 
through  each  lateral  surface  of  the  pelvis  and 
one  or  two  similar  areas  posteriorly.  In  this 
w^ay  all  parts  of  the  pelvis  are  irradiated  and 
I  have  seen  some  most  brilliant  results.  For 
example,  a  patient  referred  to  me  on  Sep- 
tember 30,  1920,  by  Dr.  Wm.  R.  Nicholson, 
was  considered  by  him  totally  inoperable. 
The  entire  cervix,  including  the  walls  of  the 
upper  part  of  the  vagina,  were  involved  by 
the  carcinoma,  making  a  total  area  of  malig- 
nant disease  7  or  8  cm.  in  diameter.  She  re- 
ceived 4200  milligram  hours  of  radium  treat- 
ment locally  and  two  courses  of  .r-ray  treat- 
ment consisting  of  four  areas  in  each  course 
during  six  weeks.  At  the  end  of  two  and  a 
half  months  all  evidence  of  disease  had  dis- 
appeared. Even  in  recurrent  disease  about 
the  pelvis,  with  the  above  technique  I  have 
obtained  results  that  I  have  never  seen 
equalled  by  my  former  technique.  In  recur- 
rent and  metastatic  disease  of  the  breast  and 
in  primary  disease  of  the  breast  I  have  seen 
results  which  are  far  superior  to  those  ob- 
tained by  my  former  technique.  In  a  few 
primary  cases  that  for  some  reason  were 
considered  inoperable,  I  have  seen  all  palp- 
able evidence  of  malignant  disease  of  the 
breast  including  recurrent  and  metastatic 
nodules,  disappear  more  rapidly  and  more 
satisfactorily  than  formerly.  I  have  also  seen 
recurrent  nodules  disappear  that  gave  no  re- 
sponse to  the  technique  formerly  used. 

I  think  all  of  us  have  made  the  observation 
in  the  treatment  of  malignant  disease  that 
unless  a  pronounced  primary  effect  is  ob- 
tained and  the  disease  made  to  disappear 
within  a  few  months,  it  often  develops  a 
resistance  which  is  as  great  as  that  of  the 
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surrounding  tissues,  and  therefore  it  requires 
an  amount  of  treatment  necessary  to  destroy 
the  malignant  disease  such  as  will  also  des- 
troy the  surrounding  healthy  tissue.  I  be- 
lieve, therefore,  that  it  is  desirable  in  all  in- 
stances to  get  as  much  treatment  into  the 
malignant  disease  within  the  first  month  or 
two  as  can  be  borne  by  the  healthy  tissues, 
and  in  this  way  the  malignant  disease  is 
destroyed  while  it  is  yet  more  sensitive  to 
radiation  than  the  healthy  tissue.  For  this 
reason  I  dislike  treating  a  patient  who  has 
been  inefficiently  treated  for  several  months 
and  then  referred  to  me  because  the  disease 
has  made  progress. 

Another  phase  of  this  newer  deep  roent- 
gen therapy  that  cannot  be  ignored  refers  to 
the  radiation  sickness.  Those  who  give  small 
and  frequent  doses  are  less  concerned  about 
the  radiation  sickness.  There  is,  however, 
nothing  magical  in  anyone's  technique  with 
regard  to  radiation  sickness.  It  is  probably 
a  measure  of  the  amount  of  radiation  and  the 
reaction  of  the  tissues  and  the  nervous  sys- 
tem therefrom.  Those  who  give  little  radia- 
tion will  therefore  have  little  radiation  sick- 
ness. We  immediately  found,  therefore,  that 
as  we  increased  the  length  of  our  exposures 
we  also  increased  the  radiation  sickness,  both 
in  frequency  and  degree.  We  are  hoping,  by 
careful  study  of  the  subject,  to  learn  how  to 
overcome  this  condition ;  but  for  the  present 
an  increase  of  the  interval  between  the  treat- 
ments or  doses  given  has  been  found  to  be 
our  best  safeguard.  One  cannot,  however,  I 
believe,  obtain  the  same  results  bv  too  much 
division  of  dosage ;  and  if  we  use  this  deeper 
technique  and  at  the  same  time  attempt  to 
give  it  in  fractional  doses,  the  expense 
thereof  will  be  correspondingly  increased, 
and  unless  most  carefully  managed  may 
allow  the  cancer  cells  to  mature  and  develop 
a  greater  resistance  to  the  rays.  As  it  is,  the 
expense  of  giving  a  dose  of  the  deeper 
therapy  is  greatly  increased  as  compared 
with  the  former  technique.  One  must,  there- 
fore, keep  the  practical  side  in  mind  until 
more  powerful  equipment  is  developed  and 


some  means  found  of  reducing  the  expense 
due  not  so  much  to  apparatus,  electricity, 
etc.,  as  to  human  service. 

With  increase  in  the  length  of  exposure 
one  also  encounters  the  increased  danger  of 
stray  radiation  and  secondary  radiation. 
Therefore  greater  precautions  are  necessan- 
to  guard  against  leaking  tube  shields,  or  any 
other  form  of  stray  radiation.  As  a  step  in 
this  direction,  I  have  designed  the  protecting 
device  previously  described.^  If  more  power- 
ful apparatus  is  developed  we  must  also  keep 
in  mind  that  with  increased  power  comes 
increased  danger,  which  necessarily  calls  for 
increased  precautions. 

I  believe  the  technique  above  described  to 
be  a  definite  advance.  It  will  probably  be  fur- 
ther modified  and  further  developed,  but  so 
far  it  is  adaptable  to  our  present  outfits,  and 
if  used  with  great  caution  greater  beneficial 
results  can  be  obtained.  I  think  we  mav  draw 
the  following  conclusions  at  present: 

1.  Increased  filtration,  with  increased 
focal  skin  distance,  will  increase  the  value 
of  deep  radiation  as  compared  to  the  surface 
effect. 

2.  By  increasing  the  above  two  factors  the 
time  of  radiation  is  greatly  increased — prob- 
ably five- fold.  This  prolonged  radiation  in 
itself  may  be  an  important  factor  in  pre- 
venting cell  division  and  regeneration  of  the 
cancer  cells. 

3.  Radiation  sickness  is  increased,  and 
extra  effort  must  be  made  to  overcome  this 
effect. 

4.  The  greatest  caution  must  be  obsened 
in  keeping  the  filters  in  place  and  at  their 
full  prescribed  quantity. 

5.  Increased  protection  is  necessary  for 
both  the  patient  and  the  operator. 

6.  The  clinical  results  obtained  from  this 
new  deeper  technicjue  excel  those  obtained 
formerly. 

^A  New  Device  for  Increasing  the  Protection  of 
Both  the  Patient  and  the  Roentgenologist.  Presented 
before  the  Philadelphia  Roentgen  Society  January 
13.  1921,  and  The  American  Roentgen  Ray  Society, 
Atlantic  City,  N.  J..  January  20.  1921. 


A  NEW  DEVICE  FOR  INCREASING  THE  PROTECTION 

OF  BOTH  THE  PATIENT  AND  THE 
ROENTGENOLOGIST  * 

By  GEORGE  E.  PFAHLER,  M.D. 

PHILADELPHIA,   PENNSYLVANIA 


W/  ITH  the  increase  of  power  in  our  ex- 
^^  citing  apparatus  there  has  been  a 
progressive  increase  in  dangers  to  both  the 
patient  and  the  roentgenologist.  These  dan- 
gers consist  primarily  of  injuries  from  the 
high  tension  current  to  either  patient  or 
roentgenologist,  and  secondarily  and  more 
insidiously  the  dangers  from  stray  radia- 
tion. With  the  death  of  one  physician  and 
two  patients  during  the  past  two  years  from 
accidental  contact  with  the  high  tension  cir- 
cuit it  is  incumbent  upon  us  to  utilize  every 
means  possible  to  eliminate  such  possibilities ; 
and  while  the  device  which  is  here  described 
briefly  and  illustrated  more  particularly  may 
not  give  absolute  security,  it  surely  does  give 
increased  protection.  It  is  important  to  see, 
of  course,  that  there  are  no  loose  wires  or 
any  that  are  likely  to  become  loose ;  but  there 
still  remains  the  possibility  that  during  an 
examination  a  patient  may  bring  some  part 
of  his  body  within  sparking  distance  of  the 
high  tension  current,  and  we  know  that  when 
the  arc  once  starts  through  the  air,  which 
ordinarily  is  an  insulator,  but  which  then 
becomes  a  conductor,  a  large  amount  of  cur- 
rent can  easily  flow  into  the  patient,  and  the 
results  above  referred  to  indicate  the  danger. 
The  danger  from  stray  radiation  to  both 
the  patient  and  the  operator  has  increased 
with  the  increased  voltage  and  filtration. 
While  these  stray  rays  are  never  as  strong 
as  those  applied  directly  to  the  part  being 
treated,  as  we  increase  the  time  of  exposure 
(which  increases  with  the  amount  of  filtra- 
tion), any  escape  of  stray  rays  through  the 
opening  in  the  glass  shields  becomes  a  serious 
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danger  to  both  patient  and  roentgenologist ; 
and  while  the  roentgenologist  is  farther 
away  than  the  patient,  he  is  exposed  to  these 
stray  rays  over  so  much  longer  period  of 
time  that  they  become  a  danger  to  him.  For 
instance,  most  of  us  who  are  now  using  5 
milliamperes  of  current  and  9  inch  parallel 
spark  gap,  can  give  an  erythema  dose  of 
unfiltered  rays  in  approximately  one  minute 
at  a  distance  of  8  inches.  With  increased 
filtration  to  10  millimeters  of  aluminum  and 
increased  distance  to  12  inches  the  time  is 
increased  to  as  much  as  fifty  minutes  and 
therefore,  even  though  only  one-tenth  or 
one-hundredth  as  much  radiation  comes 
through  the  opening  in  the  glass  bowl  as  is 
passed  through  the  opening  in  the  dia- 
phragm, it  becomes  a  serious  danger  to  both 
the  patient  and  the  operator. 

As  a  step  towards  overcoming  these  dan- 
gers above  described,  I  have  made  use  of 
opaque  rvibber  which  contains  approximately 
25  per  cent  of  lead  and  which  has  an  insulat- 
ing value  equivalent  to  a  4  inch  spark.  That 
is,  it  will  force  a  spark  to  leap  around  the 
edge  for  a  distance  of  12  inches  before 
puncturing  the  rubber.  But  since  the  distance 
from  the  terminal  of  the  tube  to  the  top 
of  the  rubber  is  only  8  inches  the  actual 
insulation  value  is  only  about  4  inches,  be- 
cause the  current  tends  to  creep  along  the 
rubber  to  about  one  half  the  air  spark  "re- 
sistance. The  rubber  is  about  3  millimeters 
thick,  and  is  sold  as  Hercules  red  rubber 
packing.  A  piece  of  this  rubber,  12  inches  by 
18  inches,  is  attached  to  the  base  of  the 
diaphragm  and  is  then  curved  over  the  ends 
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Fic.  A  (above).  Lateral.  View,  showing  ihe  opaque 
lead  rubber  curved  aliout  the  ends  of  ihe  lube  and 
closing  off  the  line  of  radiation  through  the  open- 
ings in  ihe  tube,  (i)  The  opaque  rubber.  (2)  Re- 
inforcemeni  layer.  (3)  Sprinfts  and  books  holding 
the  top  of  the  lead  rublicr  logether  across  ihe  lop 
of  the  lead  glass  shield. 

Fig.    B    (middle).   Front   view   of   protective   shield. 

Fir.  C  (belo7i}.  Top  view  of  protective  shield. 


of  the  tubes  and  the  wires,  and  is  folded  hack 
towards  the  glass  bowl  so  as  to  cover  both 
the  front  and  the  back  and  at  the  same  time 
to  carry  the  wires  upward  8  inches.  The  cen- 
tral portion  of  this  rubber  directly  in  front 
of  the  terminals  of  the  tube  is  reinforced  by 
another  thickness  of  this  rubber,  6  inches  by 
6  inches,  which  increases  the  insulation  and 
increases  the  protection  against  the  roentgen 
ray.  Tlie  upper  ends  of  this  rubber  are 
fastened  together  by  cords  and  small  hooks 
so  that  they  can  be  easily  released  when 
it  is  necessary  to  change  the  tube.  The  chang- 
ing of  tubes  is  fortunately  not  so  frequent 
as  was  necessary  with  the  old  type  of  gas 
tube,  and  therefore  the  inconvenience  of 
making  these  connections  is  of  secondary  im- 
portance. This  rubber  protection  can  be 
adapted  to  any  type  of  tube  holder.  At  least. 
we  have  adapted  it  to  six  different  types  used 
■  in  our  laboratory  and  while  I  am  only  illus- 
trating one,  a  little  ingenuity  on  the  part  of 
the  roentgenologist  or  a  mechanic  will  enable 
him  to  adapt  the  device  to  anyone's  use. 
The  photographs  have  been  made  in  three 
different  views  and  I  think  illustrate  the 
attachment  and  application  better  than  I  can 
do  by  description.  On  one  tube  stand  we  have 
found  an  advantage  in  extending  the  cords 
over  a  cross-piece  resting  on  two  posts  which 
fit  over  the  rim  of  the  glass  bowl  or  shield. 
This  carries  the  support  higher  and  makes 
the  tension  less  upon  the  terminals  of  the 
tube. 

This  protecting  device  moves  easily  with 
the  tube  holder  and  glass  shield  and  is  no 
inconvenience.  While  it  does  not  give  abso- 
lute protection  either  against  the  high  ten- 
sion electric  current,  or  the  radiatiop.  it  is  a 
good  step  in  the  right  direction. 


X^RAY  TREATMENT  OF  PULMONARY  TUBERCULOSIS* 

By  will  WILKINSON,  M.D. 


PHOENIX,  ARIZONA 


"C^  OR  the  past  decade  jr-ray  men  have  been 
-^  the  cavalry  of  the  great  and  splendid 
army  of  medical  men,  and  I  appreciate  the 
honor  of  being  made  a  member  of  a  society 
all  of  whom  are  imbued  with  the  "let's  go*' 
spirit. 

It  occurred  to  me  that  in  one  respect  I 
am  treading  in  the  path  of  my  illustrious 
confrere  and  fellow-townsman,  Dr.  Warner 
Watkins,  who  usually  starts  something 
whenever  he  appears  before  you.  It  is  a  little 
surprising  that  ;r-ray  therapy  is  a  recognized 
treatment  for  glandular,  bone,  skin  and  peri- 
toneal tuberculosis,  but  has  been  so  little 
applied  in  chronic  lung  trouble.  The  sub- 
sternal lymph  glands  are  usually  the  primary 
foci  of  infection,  and  the  arrest  of  the 
disease  is  complete  or  partial  in  proportion  to 
the  fibrosis  and  calcification  of  chest  lymph 
glands.  Careful  workers  have  very  generally 
reported  success  in  the  treatment  of  tuber- 
culous cervical  glands.  Why  not  give  tuber- 
culous bronchial  glands  the  same  treatment? 

The  proven  value  of  the  jr-rays  in  unre- 
solved pneumonia  has  established  its  place 
in  the  treatment  of  this  disease  of  the  chest. 
Furthermore,  it  is  admitted  that  it  is  the 
actinic  rays  of  the  sun  that  are  responsible 
for  the  brilliant  results  of  solar  therapy  in 
all  forms  of  tuberculous  infection.  Also  we 
now  know  that  the  sun's  rays  are  physically 
the  same  as  ;r-rays,  only  much  softer.  I 
believe  the  greater  penetration  of  jr-rays 
makes  them  especially  valuable  in  the  treat- 
ment of  deep-seated  tuberculous  foci  in  the 
lungs,  and  that  we  are  really  putting  sun- 
shine inside  the  chest. 

Dr.  J-  D.  Gibson,  of  Denver,  was  one  of 
the  pioneers  in  .r-ray  therapy ;  he  gives  this 
remedy  the  foremost  place  in  the  complete 
arrest  of  his  own  lung  disease  some  twenty 
years  ago.  Since  that  time  he  has  had  a  very 


large  clinical  experience  with  ;r-rays  in  office 
treatment  of  consumptives.  After  being  in 
general  practice  in  Phoenix,  where  alx)ut 
half  my  work  was  with  tuberculous  patients, 
I  had  the  opportunity  of  visiting  Dr.  Gibson. 
He  showed  me  a  large  number  of  chest  plates 
of  his  patients,  and,  with  few  exceptions,  the 
cases  that  persisted  in  the  treatment  showed 
marked  reduction  in  the  substernal  gland 
shadows.  As  I  went  over  his  case  records 
and  interviewed  his  patients,  I  was  con- 
vinced that  they  improved  in  appetite,  weight 
and  strength  much  more  rapidly  than  my 
own  tuberculous  patients,  or  those  of  any 
practitioner  with  whose  work  I  was  familiar. 

In  a  recent  article.  Dr.  Gibson  says :  "The 
fact  is,  the  ;r-ray  is  probably  the  greatest 
blessing  ever  bestowed  in  one  agent  upon 
suffering  humanity  through  the  medical  pro- 
fession. X-ray  diagnosis  has  saved  its  thous- 
ands, but  radiotherapy  when  properly  recog- 
nized will  save  its  millions.  It  has  a  range 
of  therapeutic  effect  from  producing  the 
gentle  stimulation  with  slight  hyperemia,  on 
to  over-stimulation  and  inhibition,  until  de- 
struction of  tissues  results." 

Again,  from  the  same  paper:  "I  made  the 
claim  many  years  ago  that  the  opsonic  index 
should  be  controlled  and  regulated  by  means 
of  the  .r-ray.  Dr.  Crane,  of  Kalamazoo,  and 
Dr.  McCullough,  of  London,  have  sustained 
this  contention.  Later,  I  ascertained  that 
with  the  hyperemia  and  engorgement  pro- 
duced in  tissues  bv  means  of  the  jr-rav, 
changes  developed  in  the  tissues  which  had 
for  their  final  effect  the  creation  of  homo- 
logous vaccine  from  the  antigens  developed 
within  the  patients'  own  tissues.  These  vac- 
cines, antitoxins  and  antibodies,  generated  in 
Nature's  own  way,  give  us  a  most  ideal 
autogenous  vaccine." 

Other  writers  have  called  attention  to  the 
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improvement  in  lung  trouble  when  only  the 
cervical  glands  were  being  rayed,  and  at- 
tributed the  benefit  to  autogenous  vaccina- 
tion from  the  cervical  glands.  Dr.  Gibson 
gives  a  series  of  blood  counts  made  on  a 
number  of  cases  which  show  a  decided  in- 
crease in  the  mononuclear  cells. 

A  very  interesting  paper,  entitled  "Experi- 
mental Studies  with  Small  Doses  of  Z-Ray," 
appeared  in  the  Lancet  of  April  26,  191 9. 
Dr.  Russ  and  his  coworkers  studied  their 
effects  upon  the  blood  and  found  the  mono- 
nuclears more  markedly  affected  than  the 
reds  or  polynuclears.  I  quote  at  some  length 
his  results: 

"We  have  obtained  identical  results  upon 
the  lymphocytes  with  unscreened  medium 
.r-rays  and  with  very  hard  rays  screened  by 
7  mm.  of  aluminum. 

"From  the  results  of  many  experiments 
devised  to  determine  the  nature  of  the  action 
of  the  x-rays  on  the  lymphocytes,  it  has  been 
concluded  that  the  action  is  a  direct  one  upon 
these  cells  in  circulation.  One  such  experi- 
ment was  as  follows*. 

"A  rat  completely  screened  by  lead  except 
for  a  region  over  the  heart,  was  exposed  to 
a  parallel  beam  of  .f-rays ;  the  exposure  was 
adjusted  so  that  the  circulating  blood  should 
receive  the  same  amount  of  .r-rays  as  it 
would  by  exposing  the  whole  animal  for 
about  one  minute.  The  fall  and  recovery 
curv-es  of  the  lymphoc}^es  were  obtained  and 
charted.  They  were  nearly  identical. 

"The  fact  that  the  lymphocytes  disappear 
from  the  circulation  in  such  large  numbers 
after  an  exposure  lasting  but  two  seconds 
leads  us  to  doubt  very  strongly  that  this  is 
due  to  their  destruction,  especially  as  they 
reappear  with  great  rapidity.  It  is  not  a 
direct  local  effect  of  the  radiation  upon  the 
tissues,  for  no  local  accumulation  occurs  in 
the  irradiated  area,  nor  have  we  detected  any 
alteration  in  the  general  distribution  of  the 
lymphocytes  through  the  lungs,  liver  or  kid- 
neys, as  they  have  been  examined  from  this 
point  of  view. 

"If  lymphocytes  in  vitro  be  given  a  dose 
one  thousand  times  as  large  as  that  required 
for  these  effects   in  vivo,  no  degenerative 


changes  are  detectable  microscopically  and 
no  diminution  in  their  numbers  is  observed. 

"A  rat,  when  given  a  small  dose  of  jr-rays 
(twelve  seconds)  shows  a  50  per  cent  reduc- 
tion of  its  circulating  lymphocytes  one  hour 
later;  then  it  begins  to  recover  and  in 
twenty-four  or  forty-eight  hours  is  normal 
again.  If  the  same  dose  is  administered  a 
fortnight  later,  a  similar  drop  occurs,  the  re- 
covery is  slightly  delayed,  but  the  numbers 
of  lymphocytes  finally  reached  is  generally 
greater  than  at  the  beginning.  Repeated  ap- 
plication of  such  a  small  dose  may  result  in  a 
high  degree  of  lymphocytosis.  The  circulat- 
ing lymphocytes  in  the  two  cases  depicted 
have  increased  from  11,000  and  25,000  to 
112,000  and  117,000  per  cm.  respectively; 
corresponding  counts  for  the  polynuclear 
leucocytes  were  initially  5,000  and  5,000. 
terminating  in  10,000  and  14,000  per  cm. 
respectively. 

"There  is  clear  evidence  of  instabilitv  in 
the  blood  contents  of  these  irradiated  ani- 
mals, but  the  number  of  lymphocytes  rarely 
drops  so  low  as  the  normal  level,  even  several 
months  after  the  exposures  have  ceased. 

"Exactly  what  are  the  best  radiation  con- 
ditions for  the  production  of  this  lymphocy- 
tosis it  is  not  yet  possible  to  say.  Large  doses 
may  eventually  produce  the  condition,  but 
are  to  be  avoided,  owing  to  their  injurious 
nature.  It  is  uncertain,  at  present,  whether 
a  small  dose  repeated  at  very  short  intervals 
produces  the  result.  One  batch  of  eleven 
animals  was  given  small  daily  doses  (twelve 
seconds)  over  a  period  of  two  months.  The 
average  of  the  lymphocyte  counts  before  ir- 
radiation was  19,000;  three  days  after  the 
last  dose  of  .r-rays,  it  was  27,000,  and  no 
marked  rise  was  detected  later,  although 
counts  were  made  upon  some  of  the  animals 
for  another  two  months. 

"It  has  been  shown  in  a  previous  publica- 
tion by  two  of  us  that  when  sarcoma  cells 
(Jensen's  rat  sarcoma)  are  inoculated  into 
rats  which  had  been  previously  immunized, 
the  failure  of  the  sarcoma  to  grow  is  asso- 
ciated with  some  special  activity  on  the  part 
of  the  lymphocytes. 

"The  further  experimental  fact  acquired 
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was  that  if  immune  rats  were  given  a  dose  of 
^-rays  sufficiently  large  to  cause  and  main- 
tain a  marked  lymphopenia,  then  such  im- 
mune animals  became  once  more  susceptible 
to  the  growth  of  the  sarcoma." 

Z-ray  workers  have  become  sterile,  and 
we  are  able  to  induce  the  menopause  and 
sterility  in  women,  whenever  indicated.  It 
may  be  that  the  reproductive  power  of  the 
tubercle  bacillus  is  reduced  by  the  Gibson 
method  of  .r-ray  treatment  and  its  virulence 
destroyed. 

During  the  past  seven  years,  I  have  been 
treating  consumptives  with  jr-rays  and  most 
of  them  were  decidedly  benefited.  I  have  also 
had  a  good  success  in  relieving  winter 
coughs  which  would  not  respond  to  cough 
mixtures.  Three  to  six  exposures  on  alter- 
nate days  are  usually  sufficient  in  these  cases. 

As  an  illustration,  I  cite  the  case  of  a 
yoimg  mining  engineer  who  for  four  years 
after  coming  to  Arizona  did  not  improve 
greatly  and  was  unable  to  work.  In  the  fall 
of  1913,  I  gave  him  a  three  months'  course 
of  -r-ray  treatment.  There  was  marked  im- 
provement in  cough,  and  pulse  dropped  to 
eighty ;  by  early  spring  he  went  to  work  and 
has  not  lost  much  time  since.  Last  fall  and 
winter  he  took  another  course  of  treatment, 
of  five  months'  duration,  with  decided  bene- 
fit in  his  general  condition.  The  radiographs 
of  his  chest  showed  marked  increase  in  peri- 
bronchial fibrosis,  with  scattered  areas  of 
calcification  and  diminution  in  the  width  of 
the  hilus  shadow. 

TECHNIQUE 

We  give  treatments  three  times  a  week, 
alternately   exposing  the  anterior  and   the 


posterior  chest,  using  2  to  3  ma.,  6  in.  spark, 
15  in.  distance,  5  to  10  minutes  time,  and 
3  mm.  of  aluminum  as  filter.  In  many  cases, 
we  begin  with  a  dose  somewhat  less  than 
the  above,  especially  if  the  case  has  rapid 
heart  and  slight  temperature,  applying  the 
lesson  taught  by  heliotherapy,  that  the  tu- 
berculous patient  must  begin  with  very  short 
sun  baths. 

To  sum  up,  we  believe  that  when  .r-ray 
therapy  is  properly  used  in  incipient  tubercu- 
losis, especially  with  those  who  have  im- 
proved or  are  at  a  standstill,  most  of  them 
will  be  decidedly  benefited.  As  in  pneumonia,, 
inflammation  and  congestion  are  relieved, 
adhesions  are  absorbed  to  some  extent, 
lymphocytes  are  increased,  infected  lymph 
glands  become  shriveled  and  cease  to  be  foci 
of  infection.  Fibrosis  and  calcification  are 
promoted,  the  pulse  rate  is  lowered,  and  the 
blood  pressure  approaches  normal.  With  the 
improved  circulation  and  elimination,  pa- 
tients sleep  and  eat  better  and  gain  in  weight. 
Expectoration  becomes  at  first  freer  and 
then  thinner  and  gradually  decreases.  The 
cases  progress  toward  complete  arrest  much 
more  rapidly  than  they  would  without  the 
.r-ray  therapy. 

Later,  we  hope  to  be  able  to  report  a  series 
of  cases  with  blood  and  .r-ray  findings  be- 
fore, during  and  after  courses  of  ;r-ray 
treatments. 

[Note.  The  technique  we  are  now  using  is 
5  ma.,  9  s.  g.,  15  in  Tg.  Sk.  and  3  to  6  minutes 
time,  according  to  temperature  reaction  of  pa- 
tient. We  do  not  want  more  of  a  reaction  than 
that  of  a  light  vaccination.  This  dose  is  given 
two  or  three  times  a  week,  alternatelv  an- 
teriorly  and  posteriorly.] 
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TO  ARRE,  Vermont,  being  the  largest  gran- 
-*^  ite  center  in  the  world,  the  opportunity 
to  study  granite  dust  inhalation  is  excep- 
tional. A  permanent  residence  in  Barre  rules 
out  the  time  factor  and  makes  it  possible  to 
carry  the  work  to  any  conclusion  thought 
advisable.  Practicing  eye,  ear,  nose  and 
throat  for  the  past  twelve  years  among 
granite  cutters,  one's  attention  could  not  fail 
to  be  focused  sooner  or  later  on  their  respira- 
tory troubles,  and  becoming  interested  in 
the  problem  a  hospital  transformer  was  pur- 
chased in  1 91 7  for  office  use  in  the  hope  that 
with  its  assistance  some  knowledge  might  be 
gained  of  the  chest  condition  of  these  men. 

INTRODUCTION 

The  accumulation  of  cases  was  slow  and 
the  advent  of  The  National  Tuberculosis  As- 
sociation in  the  field  during  191 9  was  wel- 
comed. Through  its  Committee  on  Mortality 
from  Tuberculosis  in  the  Dusty  Trades,  an 
investigation  of  the  granite  industry  was 
started,  because  it  was  thought  that  the  gran- 
ite industry  of  all  the  dusty  trades  would 
show  the  highest  mortality  from  tubercu- 
losis. The  investigation  was  divided  into 
three  phases:  a  statistical  inquiry,  a  mechani- 
cal process  inquiry,  and  the  medical  exam- 
inations. Dr.  Edward  R.  Baldwin  of  Saranac 
Lake  is  chairman  of  the  medical  work,  and 
the  writer  wishes  at  this  time  to  acknowledge 
his  unfailing  encouragement  and  helpful 
guidance  which  has  made  this  work  possible, 
for  there  are  many  things  to  be  done  in  an 
investigation  of  this  kind  before  1240  men 
are  interested  and  vote  to  appear  for  the 
actual  work.  Through  the  trying  prelimin- 
aries when  the  work  hung  in  the  balance  Dr. 
Baldwin's   assistance   was   invaluable.    The 
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writer  owes  a  debt  of  gratitude  to  Dr.  Ken- 
non  Dunham  for  blazing  the  trail,  as  his 
work  saved  much  valuable  time,  labor  and 
worry.  Without  Prof.  William  Snow  Mil- 
ler's work  on  anatomy  of  the  lungs,  which 
was  at  hand  for  reference  and  study,  some  of 
the  observations  recorded  would  have  been 
impossible.  The  granite  cutters  have  shown 
a  remarkable  spirit  of  cooperation.  They  did 
not  appear  because  of  any  illness,  but  came 
up  for  examination  in  routine  order  by  pre- 
vious arrangement.  Many  of  them  had  never 
had  occasion  to  consult  a  physician  before. 
They  were  all  able  to  work  and  considered 
themselves  in  good  health.  As  the  work  pro- 
gressed serial  films  of  these  men  were  sug- 
gested and  from  the  helpfulness  received 
from  the  few  cases  studied  serially  it  seems 
advisable  to  extend  the  serial  idea  to  a 
greater  number.  Ten  years  will  probably  be 
consumed  before  conclusions  can  be  drawn, 
so  at  this  time  a  preliminary  report  is  pre- 
sented on  the  386  men  thus  far  examined. 
This  number  have  all  been  taken  stereo- 
scopically,  and  it  is  planned  to  continue  tlie 
examinations  until  1,000  have  been  ex- 
amined 

Nature  of  Report. — There  are  so  many 
points  worthy  of  detailed  discussion  that  at 
this  time  only  a  survey  of  the  general  factors 
influencing  the  appearance  of  the  films  will 
be  considered.  As  soon  as  possible  separate 
studies  of  the  apices,  annular  shadows,  medi- 
astinum, heart  shadow,  hilus,  diaphragm, 
and  Dunham's  fans  will  be  reported,  but  in 
the  present  paper  only  a  general  development 
of  the  lung  lesion  will  be  considered. 

REVIEW    OF    LITERATURE 

Roentgenological. — In  this  country  at  least 
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very  little  seems  to  have  been  done  in  system-     reference   to  the   roentgenographic   appear- 
atically  investigating  a  dusty  trade  by  means     ance  of  the  lungs  in  dust  inhalation  except  in 


of  the  roentgen  ray.  The  work  at  Barre' 
represents  the  first  work  of  the  Committee 
on  Mortality  from  Tuberculosis  in  the  Dusty 
Trades.  The  only  other  investigation  is  rep- 
resented by  the  valuable  contribution  to  be 
found  in  United  States  Health  Bulletin  No. 
8j,    issued    January,    191 7,    comprising    A 


Barker's  article  in  Monographic  Medicine  in 
which  a  brief  reference  was  made.  He  states 
that  the  text  books  on  roentgenography  con- 
sulted were  all  silent  except  Robert  Knox 
and  Rieder.  He  was  able  to  find  only  one 
journal  article,  and  that  by  a  German  writer 
who  reported  five  cases.  In   1918,  in  the 


Fig.  I  {130).  Exposure  eighleen  years.  Granite 
Pneumoconiosis  stage  B.  Notice  peribronchial 
thickening  which  is  so  common  in  granite  cutters 
with  complete  absence  of  constitutional  s>Tnploms. 

Clinical  Study  of  4^3  Cases  of  Miners'  Con- 
sumption among  Zinc  Miners  in  South- 
UTSlern  Missouri,  by  A.  J.  Lanza,  with  a 
chapter  on  Roentgen  Ray  Findings  in  150 
Cases,  by  Dr.  Samuel  B.  Childs  of  Denver. 
In  The  American'  Journal  of  Roentgen- 
ology for  June,  1917,  Dr.  W.  VV.  Boardman 
reported  three  cases  dealing  with  dust  inhala- 
tion. After  a  thorough  search  of  the  litera- 
ture he  comments  on  the  fact  that  it  seems 
to  be  remarkably  free  from  any  discussion 
of  this  subject.  He  states  that  in  the  standard 
works  on   clinical    medicine   there    was   no 


Fig.    2     (.155).    Exposure    eighleen    years.    Granite 
Pneumoconiosis  stage  C. 

March  number  of  The  American  Journal 
OF  Roentgenology,  Pancoast,  Miller  and 
Landis  reported  137  cases  gathered  from 
eight  industries.  Abroad  one  finds  The  Gen- 
eral Report  of  the  Miners'  Phthisis  Preten- 
tion Committee  of  South  Africa,  published 
under  date  of  March  fS,  1916.  In  this  report 
of  189  pages  only  three  and  one  half  are 
devoted  to  a  rejxjrt  of  the  8,000  radiographic 
examinations  made.  It  is  not  stated  whether 
the  exposures  were  made  stereoscopically  or 
not.  The  work  of  Collis'  in  England  devotes 
very  little  space  to  the  roentgenographic 
phase,  being  more  in  the  nature  of  a  statis- 
tical study. 
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Pathological. — The  South  African  Reporl  s<»  closely  packed  as  to  simulate  giant  cells, 
states  that  "it  is  iniiwrtant  to  understand  These  cell  masses  lie  in  the  alveoH  along  the 
the  distribution  of  the  lymphatic  channels  course  of  the  ductuli  alveolares  and  about 
since  it  is  by  their  means  that  dust  particles  and  within  the  small  lymphoid  collections 
which  have  been  conveyed  into  the  lung  are  occurring  in  the  periphery  of  the  lungs.  As 
distributed  through  the  organ."  Intermediate  Miller  has  shown,  such  collections  occur  at 
silicosis  may  be  defined  as  a  diffuse  fibrosis  the  distal  ends  of  the  ductuli  alveolares  and 
due  to  the  gradual  accumvdation  of  mineral     at  the  division  points  of  the  vessels.  Dust 

has  already  passed  through  the  lung  and 
lodged  in  small  amounts  in  the  tracheo- 
bronchial lymphatics.  From  three  to  seven 
months  the  same  process  continues  with  a 
steady  increase  in  the  amount  of  dust  de- 
posit. The  invasion  of  the  lymphoid  tissue 
of  the  lung  is  more  extensive  and  the  larger 
nodules  at  the  bifurcation  of  the  bronchioles 
and  bronchi  l)ecome  involved.  All  of  the 
Ivmphoid  tissue  of  the  lung  becomes  very 
active  and  mitotic  figures  are  very  common 
even  in  the  normally  small  peripheral  collec- 
tions. If  the  animal  be  set  aside  after  dust 
exposure  the  lung  makes  rapid  and  effective 
effort  to  rid  itself  of  the  irritant.  The  clear- 
ing process  has  only  been  observed  up  to 
three  months  in  animals  dusted  for  seven 
months  previously,  but  at  that  time  practic- 
ally all  the  dust  is  collected  within  large 
aggregations  of  round  or  oval  mononuclear 
.  cells  which  lie  in  the  immediate  vicinity  of 
much  enlarged  lymph  nodules.  Heavy  de- 
Fig,  3  ('29>-  Granite  fibroi.l  pneumoconiosis  siaKC  A-  posits  occur  Within  such  nodules  and  within 
xposurc  wen  J-  \e  >ears.  ^j^^  trachco-bronchial  lymph  nodes. 

[larticles   in   the  lymphatic  capillaries  as   a  Composilion  of  Harre  Granite: 

result  of  chronic  obstruction  of  the  Ivnipha-  ,.,.         ,,■     -  ,                                      ,     ^ 

,    .        T-i     T    1.       <-      I         '  e  c  Silicon  Utoxide     OQSO 

tic  circuation.  Dr.  LeRov  Gardner  of  Sar-  .                ,,  .  ,                                 ;;o 

-    ,      .    ,        ^         ■'  ■       u  c  ^u  Aluminum  Oxide 15.30 

anac  Lake  Laboratory  is  in  charge  or  the  j         Oxide                                             26s 

pathological  work  connected  with  the  investi-         Mamiesia  Oxide     Trace 

gation  and  the  following  extract  is  from  his         Calcium  Oxide     1.76 

paper  read  before  The  National  Tul)erculosis  Sodium  Oxide 5.3S 

Association  at  its  annual  meeting  in  1920:  P()ias,-iium  Oxide     4-3' 

"In  guinea  pigs  after  aNnit  three  weeks'  Manganese Trace 

exposure    small    amounts   of   dust   may   be  Loss  on  ignition.  C(\  and  moisture  1.02 

found  enclosed  in  mononuclear  intro-alveo-  ~~ 

lar  cells  which  often  show  mitotic  figures.  100.06 

These  cells  are  scattered  evervwiiere  in  the  "According  to  Gardner*  when  examined 

alveoli    from  the  pleura   to  the   hiluni.   At  »™ler  the  microscope  the  unscreened  dust 

about  two  months  some  of  these  Intra-alveo-  may  be  roughly  divided  into  large  and  small 

lar  cells  have  l)egun  to  mobilize  and  have  particles.  The  former,  which  could  not  possi- 

inmicd  consideralle  cnlk-rtinn^  ni  cells  often  hly  be  concerned  in  an  inhalation  experiment. 
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Fig.  4  {227).  Exposure  thirty-three  years.  Working  every  day.  Granite  fibroid  pneumoconiosis  slaKc 
C  Only  symptom'^  sHcht  eolith,  slight  expect  oral  ioti.  Physical  examination  neKative. 
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show  an  average  size  of  82  by  84  microns 
(ocular  micrometer  measurement).  The 
smaller  particles  average  4.3  by  6.3  microns 
with  a  minimum  of  .028  bv  1.4  microns  bv 
actual  measurement.  In  shape  the  particles 
may  vary  greatly.  Some  are  flattened  poly- 
gonal masses  with  sharply  ciit  edges  and  cor- 
ners. Others  are  rod-shaped,  often  slightly 
curved,  with  sharply  horizontal  or  square  cut 
ends.  Frequent  vegetable  cells  and  fibers  are 
noted.'' 

Samples  of  dust  resulting  from  the  use 
of  the  pneumatic  tool  have  been  examined 
by  means  of  a  small  giant  magnet  made  by 
the  Victor  X-Ray  Corporation,  and  consid- 
erable steel  has  been  extracted  from  a  given 
quantity  by  means  of  the  magnet,  2  drams  of 
granite  dust  yielding  2  grains  of  steel.  From 
this  experiment  it  will  be  seen  that  we  are 
dealing  with  two  kinds  of  dust,  that  from  the 
stone  being  worked  and  that  from  the  tool 
used  in  working  it,  giving  rise  not  only  to  a 
silicosis  but  to  a  siderosis  as  well. 

PRESENT    PROBLEM 

In  191 5,  we  find  in  Barre  2,050  granite 
cutters  working,  while  in  19 19  we  find  only 
1240.  The  question  suggesting  itself  whether 
this  condition  was  peculiar  to  Barre  alone, 
the  total  number  of  cutters  for  the  United 
States  was  investigated  and  it  was  found 
that  there  was  a  corresponding  diminution 
in  the  number  of  cutters  throughout  the 
whole  country.  For  a  number  of  years  before 
the  war  immigration  showed  a  decrease,  and 
for  the  same  number  of  years  the  number  of 
entering  apprentices  was  also  very  small. 
The  statistician  returned  the  report  that  an 
analysis  of  the  death  certificates  for  the  past 
twenty  years  in  Washington  County  indi- 
cated that  86  per  cent  of  the  cutters  died  from 
tuberculosis.  The  roentgen  ray  study  was 
undertaken  to  assist  in  determining  the  inci- 
dence of  tuberculosis  among  living  cutters. 

Technique. — It  was  annoying  to  develop 
the  films  of  the  cutters  taken  during  the  day 
only  to  find  that  there  was  such  a  variation 
in  the  quality.  Exposures  were  made  basing 
the  changes  in  technique  upon  the  difference 


in  weight  that  the  men  presented,  but  this 
necessitated  so  much  attention  to  the  details 
of  developing,  offsetting  over-exposure  in 
some  instances  and  under-exposure  in  others, 
that  it  was  finallv  decided  to  make  ever\'  f ac- 
tor  constant  except  that  of  time,  and  a  de- 
tailed set  of  measurements  was  instituted  in 
order  to  discover  if  possible  a  measurement 
or  measurements  upon  which  exposure  time 
might  be  based.  Measurements  were  taken 
as  follows:  From  the  fifth  dorsal  vertebra 
by  means  of  a  pelvimeter  to  a  corresponding 
point  upon  the  sternum,  from  the  left  nipple 
to  a  corresponding  point  upon  the  scapula, 
from  the  sixth  rib  in  the  axilla  to  a  corres- 
ponding point  in  the  opposite  axilla.  These 
measurements  were  entered  in  the  appropri- 
ate columns  and  with  them  the  weight  and 
height.  The  films  were  then  developed  in 
Eastman  developer,  using  standard  time  and 
temperature,  and  the  results  noted.  Two  hun- 
dred and  thirtv-five  sets  were  necessary  be- 
fore  the  table  was  worked  out,  and  the  day's 
work  showed  uniform  quality  regardless  of 
weight  or  height.  At  first  thought  it  was  felt 
that  the  measurement  through  that  part  of 
the  chest  representing  lung  area  would  be 
the  most  satisfactory,  but  with  the  complete 
data  at  hand  whenever  the  fifth-dorsal-to- 
sternum  measurement  coincided  in  the  day's 
work  the  films  showed  the  same  quality,  but 
when  other  measurements  coincided  the 
quality  varied  greatly.  By  means  of  a  pelvi- 
meter the  chest  expansion  was  watched  in  the 
areas  representing  the  original  measurements 
and  it  was  found  that  the  spine-to-stemum 
measurement  changed  very  little,  while  the 
variation  of  the  scapula-to-nipple  measure- 
ment was  influenced  by  the  position  of  arms 
and  inspiration.  Consequently  the  fifth- 
dorsal-to-sternum  measurement  was  adopted 
as  the  basis  of  estimating  the  patient's  ex- 
posure time.  These  cutters  were  a  splendid 
type  physically,  and  while  the  table  has  been 
worked  out  on  these  muscular  men  it  still 
holds  good  for  the  patients  coming  in  the 
ordinary  office  practice.  The  technique  is  as 
follows : 
Spark  Gap — y/i  inches. 
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Coolidge  30  M.  A.  Tube  run  at  exactly  30 
M.  A.,  the  hdnd  being  on  the  tube  rheostat 
constantly  during  the  exposure  to  make 
any  adjustment  needed  at  once. 

Distance  from  tube  target  to  film  using  up- 
right stereoscopic  shift  30  inches. 

Developer  time  5  minutes. 

Temperature  of  Eastman  developer  66°  F. 
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the  junction  of  the  lower  third  with  the 
middle  third  selected  as  the  point  for  the 
passing  of  the  principal  ray  of  the  second 
exposure.  The  tube  stand  is  then  elevated  as 
usual  for  the  first  exposure.  To  avoid  the 
clavicle  in  the  apical  region  the  suggestion 
of  Dr.  Bray  of  Raybrook  Sanatorium  has 
been  adopted,  namely,  that  of  having  the 


F'8-  5  (389).  Fifty-two  years  of  age,  working  every 
day.  Exposure  iwenty-eight  years.  A  professional 
swimmer,  his  lasi  race  being  ai  age  of  thiriy  years, 
and  the  distance  one  mile.  Sputum  neftative.  Physi- 
1  negative.  No  symptoms. 


Using  the  above  constants  the  following 
measurements  and  time  produced  results: 


Time  by  Time-S'witch 

6  inches V/i  seconds 

6^4  inches 2      seconds 

7  inches 2'/4  seconds 

y'/i  inches 3       seconds 

8  inches Z'/i  seconds 

854  inches 4      seconds 

9  inches il/i  seconds 

9j4  inches 5      seconds 

In  estimating  the  point  upon  the  spine 
through  which  to  pass  the  principal  ray  of 
the  second  exposure  the  lung  is  percussed 
down  to  absolute  dullness  on  the  back  and 


?ig.  6  (A.S.— II-5-20).  Exposure  fifty  years.  Re- 
peated examination  of  sputum  negative.  Marked 
dullness  all  over  base.  Deficient  breathing.  Scat- 
tered bronchi. 


hips  grasped  between  the  thumb  and  fore- 
finger of  each  hand  and  the  shoulders  thrown 
forward  without  elevation  against  the  stereo 
shift.  The  patient  is  given  a  toy  noise-maker 
such  as  is  used  when  showing  lantern  slides, 
and  is  directed  to  signal  as  taught  by  Mr. 
Sampson  of  Trudeau  Sanatorium  when  pa- 
tient has  taken  a  moderately  deep  breath  and 
is  ready  to  cooperate  by  holding  it  during 
the  time  necessary  to  secure  both  views  of 
the  stereo  set.  Patient  signals  when  told  that 
operator  is  all  ready  and  is  not  allowed  to 
breathe  between  the  exposures  of  the  stereo- 
scopic set. 

Classification   of   Films. — An  effort  was 
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made  to  prove  that  these  men  had  tubercu- 
losis, but  not  being  able  to  do  this  it  was 
found  necessary  to  accept  the  diagnosis  of 
pneumoconiosis,  and  a  continued  study  of 
the  films  seems  to  bear  out  this  diagnosis.  A 
classification  being  more  or  less  imperative 
in  order  that  the  films  be  studied  svstematic- 
ally  the  following  was  decided  upon : 


Granite 
Granite 
Granite 
Granite 
Granite 
Granite 
Granite 
Granite 
Granite 


Pneumoconiosis  Stage  A 
Pneumoconiosis  Stage  B 
Pneumoconiosis  Stage  C 
Fibroid  Pneumoconiosis  Stage  A 
Fibroid  Pneumoconiosis  Stage  B 
Fibroid  Pneumoconiosis  Stage  C 
Tuberculous  Pneumoconiosis  Stage  A 
Tuberculous  Pneumoconiosis  Stage  B 
Tuberculous  Pneumoconiosis  Stage  C 


It  seems  advisable  to  use  the  term  Pneu- 
moconiosis, as  the  two  Greek  words  from 
which  it  is  derived  signify  Lung  Dust,  which 
really  represents  the  condition  being  studied, 
while  the  term  Phthisis  is  apt  to  convey  as 
many  meanings  as  it' has  pronounciations. 
While  the  term  Silicosis  has  been  used  it 
seems  advisable  in  the  interest  of  efficiency  to 
use  the  term  Pneumoconiosis  and  in  connec- 
tion with  the  qualifying  adjective  Granite,  as 
the  term  Granite  Pneumoconiosis  suggests 
at  once  the  nature  of  the  lung  lesion  under 
consideration,  the  manufacturing  process, 
percentage  of  silicon  dioxide  in  the  dust  and 
the  type  of  workman.  The  second  classifica- 
tion. Granite  Fibroid  Pneumoconiosis,  sug- 
gests not  only  the  nature  of  the  lung  lesion 
and  the  industrv  in  which  it  occurs  but  also 
the  progress  which  the  lesion  has  made.  The 
third  classification,  Granite  Tuberculous 
Pneumoconiosis,  suggests  the  causative  fac- 
tor in  producing  the  original  lung  lesion,  the 
industry  responsible  for  the  lesion  and  the 
fact  that  tuberculosis  has  been  superimposed 
upon  pneumoconiosis.  Taking  up  the  various 
subdivisions  under  each  main  classification 
we  first  consider  "Stage  A"  under  the  classifi- 
cation **Granite  Pneumoconiosis.''  The  films 
coming  under  this  have  a  hilus  density  easily 
discernible  and  linear  markings  going  to  the 
first  and  second  interspaces  and  increased 


perhascular  markings  in  the  bases.  It  is 
found  that  even  outside  of  the  industrv  the 
Barre  residents  examined  as  controls  fall 
into  this  class  as  we  have  a  dust  hazard  in  the 
general  atmosphere  of  the  town,  "Stage  B" 
includes  films  that  show  linear  markings  ra- 
diating in  all  directions  from  the  hilus  to 
every  part  of  the  lung  reaching  almost  to  the 
periphery.  "Stage  C"  in  addition  to  the  above 
shows  a  homogenous  haziness  over  each  lung 
between  the  linear  markings.  Under  the  clas- 
sification "Granite  Fibroid  Pneumoconiosis 
Stage  A"  are  included  films  showing  a 
fibroid  area  not  larger  than  3  centimeters. 
"Stage  B"  films  showing  a  fibroid  area  not 
larger  than  6  centimeters,  and  "Stage  C 
films  showing  fibroid  areas  larger  than  6 
centimeters  in  their  longest  diameter.  The 
classification  "CJranite  Tuberculous  Pneumo- 
coniosis Stage  A"  represents  minimal  tuber- 
culosis, "Stage  B"  moderately  advanced  and 
"Stage  C"  far  advanced  tuberculosis  super- 
imposed on  granite  pneumoconiosis. 

Dust  Exposure  Periods  of  Men  Ex- 
amined.— The  length  of  time  that  granite 
dust  had  been  inhaled  was  represented  by 
four  months  in  one  cutter  and  the  maximum 
time  by  fifty  years  in  another. 

FACTORS  IXFIAENCIXG  THE  APPEARANCE  OF 

THE  FILMS 

Mouth  Breathing  as  a  Factor. — It  was 
most  i^erplexing  to  find  cutters  with  equal 
numl^er  of  exposure  years  and  working 
under  the  same  conditions  showing  such 
marked  differences  in  the  appearance  of  the 
films.  It  became  quite  evident  that  given  the 
number  of  exposure-years  one  could  not  even 
hazard  a  shrewd  guess  with  any  degree  of 
success  as  to  the  probable  appearance  of  the 
.r-ray  film.  According  to  the  experience  of 
Watt,  Irving  Johnson  and  Steuart'  the 
mouth-breather  is  more  apt  to  develop  sili- 
cosis than  one  who  employs  nasal  respira- 
tion. Particular  interest  has  been  taken  in 
keeping  detailed  data  of  the  upper  part  of  the 
respiratory  tract,  hoping  to  show  the  influ- 
ence the  nose  and  throat  played  in  the  de- 
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veloping  of  pneumoconiosis.  All  this  data 
will  be  reported  at  another  time,  but  it  is 
sufficient  to  say  that  the  defensive  mechan- 
ism of  the  upper  respiratory  tract  breaks 
down  fairly  early  in  granite  dust  inhalation. 
.-\n  adaptation  of  the  upper  resipratory  tract 
to  occupation  takes  place,  an  anesthesia  of 
the  tract  developing  as  evidenced  by  the  in- 
ability of  a  cutter  to  feel  a  pencil  point  when 
drawn  across  his  pharynx.  One  may  hold  a 
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mouth-breathing  were  separated  from  those 
showing  nasal  breathing,  and  a  study  was 
made  comparing  them  with  other  films  of  the 
same  exposure-period,  with  the  result  that 
one  cannot  help  but  observe  that  the  films 
belonging  to  the  mouth-breathers  show  a 
lesser  lung  lesion  than  nasal  breathers.  The 
explanation  is  that  the  usual  curve  of  the 
inspired  air  is  broken  by  mouth-breathing 
and  the  dust  impinging  upon  the  posterior 


throat  mirror  in  viewing  the  larynx  for  an 
indefinite  length  of  time,  the  cutter  stating 
that  he  feels  nothing  in  his  throat.  In  view 
of  these  facts  one  wonders  how  efficient  the 
cilia  are.  and  with  the  sensory  nerve  end- 
ings of  the  trachea  and  bronchi  anesthetized 
bv  adaptation  to  occupation  there  is  absence 
of  cough  of  irritation,  thus  encouraging  the 
dust  to  remain  in  the  lungs.  Particular  at- 
tention has  been  paid  to  noticing  whether  the 
men  coughed  while  undergoing  the  examina- 
tion work  connected  with  the  :r-ray  phase, 
and  one  could  not  fail  to  observe  the  almost 
entire  absence  of  coughing  among  the  men. 
The  films  belonging  to  the  cutters  showing 


Fit;.  8  (58).  Exposnrf  1  w en ty- seven  years.  Showing 
liasal  ronditioii  slartiiig  in  iefl  base.  Notice  calci- 
fication of  ribs 


pharyngeal  wall  is  expectorated  as  soon  as 
the  accumulation  warrants  it,  or  is  swal- 
lowed, with  the  result  that  very  little  of  it 
reaches  the  trachea  and  the  lungs  are  con- 
sequently spared. 

A'ationality  as  a  Factor. — It  was  noticed 
while  looking  over  an  accumulation  of  films 
representing  several  days'  work  that  a  fairly 
large  number  of  them  showed  less  density 
than  the  others.  This  seemed  strange  because 
the  cutters  appearing  for  examination  during 
the  three-day  periiKl  represented  were  all 
men  with  an  advanced  exposure  history. 
Laying  the  letter  films  aside  and  referring 
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to  the  examination  blanks  it  was  discovered 
that  the  majority  of  these  films  were  those 
belonging  to  Italians.  It  being  felt  that  the 
constant  viewing  of  films  had  blurred  one's 
ability  to  appreciate  different  densities,  the 
films  were  taken  to  a  granite  manufacturer 
with  the  request  that  he  look  them  over  and 
lay  aside  those  showing  less  white  in  the 


tries  not  so  dusty.  It  cannot  be  denied  that 
in  the  granite  industry  at  least  the  Irish 
are  punished  severely,  and  it  is  a  question 
whether  they  should  be  in  a  dusty  trade — 
certainly  not  in  the  granite  industry,  as  they 
represent  a  hazard  under  the  present  work- 
ing conditions  and  should  not  be  accepted  as 
apprentices.  In  looking  about  for  an  explana- 


lung  field,  paying  no  attention  to  shadows 
which  represented  the  heart,  ribs,  etc.  To  my 
surprise  his  collection  of  films  which  he 
designated  as  better  contained  those  of  the 
Italians.  Ten  nationalities  are  represented  in 
the  examination  work  and  the  films  were 
now  studied  from  this  angle  with  the  result 
that  they  were  found  to  line  up  somewhat 
as  follows  in  order  of  excellence:  Italians, 
Americans,  English,  Spaniards,  Scotch, 
Swedes,  Norwiegans,  Danes.  French  and 
Irish.  You  will  notice  that  there  is  a  geo- 
graphical distribution  of  these  races,  many  of 
the  better  ones  living  in  Southern  Europe 
and  many  of  those  along  the  last  of  the  list 
living  in  Northern  Europe.  They  may  be 
also  classified  on  the  basis  of  those  living 
in  dusty  countries  and  those  living  in  coun- 


Flg.  lo  (750).  Right  basal  condition  farther  ad- 
vanced. Exposure  thirty  years.  Patient  died  two 
months  laler.  Death  occurred  suddenly  during 
night.  Cardinal  symptom  was  dyspnea. 

tion  of  the  difference  in  susceptibility  of  the 
different  nationalities  one  has  a  feeling  that 
in  the  chests  of  the  Italians  the  dust  is 
filtered  out  so  rapidly  that  it  never  is  other 
than  an  irritant,  while  in  the  Irish  for  ex- 
ample it  passes  the  irritant  stage  and  be- 
comes a  foreign  body. 

Occupational  Position  as  a  Factor. — In 
studying  the  films  two  areas  always  showed 
an  increase  in  density  in  linear  markings  in 
earlier  stages,  and  as  the  lung  lesion  ad- 
vanced this  difference  in  density  held  good 
up  to  the  point  where  the  whole  lung  area 
on  both  sides  was  involved.  These  areas  of 
increased  density  were  represented  by  the 
portion  of  the  lung  field  just  below  the  left 
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clavicle  and  at  the  right  base,  in  endeavoring 
to  explain  this  increased  density  in  these 
situations  the  occupational  position  of  the 
men  was  studied  and  it  was  found  that  the 
pneumatic  tool  they  use  vibrates  3,200  times 
a  minute,  and  in  order  to  secure  a  basal 
support  that  the  tool  might  be  used  to  the 
best  advantage  ihe  upper  part  of  the  right 
chest  is  compressed  by  the  right  arm  and 
elbow  and  the  lower  part  of  the  left  chest  is 
compressed  by  the  left  elbow  and  forearm. 
This  apparently  limits  the  respiratory  action 
of  the  portions  of  the  chest,  and  palpation 
of  the  same  at  work  shows  limited  expansion 
in  the  compressed  areas  thus  allowing  more 
dust  to  find  a  resting  place  in  that  portion  of 
the  lung  receiving  most  air.  It  has  been 
stated  by  other  observers  that  the  progress 
of  the  lung  lesion  was  greater  on  the  right 


ing  the  part  of  the  lung  in  which  a  lung 
lesion  from  inhalation  of  granite  dust  has  its 
inception. 

EVIDENCE    GAINED    FROM    NON-SERIAL    FILMS 

In  a  work  of  this  kind  one  must  of  neces- 
sity study  non-serial  films,  because  it  takes  a 
cutter  thirty  years  to  produce  a  lung  lesion 
which  would  be  diagnosed  if  he  had  consti- 
tutional symptoms  as  lobar  pneumonia.  It 
takes  him  between  twenty  and  twenty-five 
years  to  produce  a  lung  lesion  which  would 
be  diagnosed  as  broncho-pneumonia  if  he 
had  constitutional  symptoms.  It  is  mani- 
festly impossible  to  follow  an  individual 
cutter  by  means  of  serial  films  through  thirty 
years  of  granite  dust  inhalation.  For  labor 
turnover,  the  migratory  natui^e  of  the  cutter 


FiK-   II    {31Q).   Exposure  thirty-two  years.   Showing 
progress  of  Tight  basal  condition.  No  symptoms. 

side  below  the  clavicle,  but  the  experience  in 
Barre  would  lead  one  to  suspect  that  the 
occupational  position  of  the  workers  ex- 
amined was  different  from  that  of  the 
granite  cutters.  It  would  seem,  then,  that 
occupational  position  is  a  factor  in  determin- 


F'iK-  12  (.270).  Exposure  thirly-five  years.  Taken  Scp- 
icmhcr   8,   1919.    Notice   riKhi   lasai   condition. 

and  the  ever  recurring  strikes  necessitating 
his  seeking  employment  in  other  industries 
for  the  time  being  at  least,  and  from  which 
he  often  fails  to  return  if  the  occupational 
environment  is  congenial,  are  conditions  in- 
compatible with  serial  films  extending  over 
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Fig.   13   {No.   160).   Same  pafienr  as  Fi«.   ,^    ^^^^^    _^  ^^^^  ^„„,1,,.   ^i.^oncc   from   pranitc  ind«st-7. 


-Voie  charji 


'"   3PPer,r^„„    of    "Wl^'''^' 


Roentgen  Study  of  Dust  Inhalation  in  the  Granite  Industry 


Fig.  14   (375)-  Same  patient  as  Figs.   12  and  13    Taken   five  mon 
dustry.  Notice  reappearance  of  rijiht  basal  condition,  ( 
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any  period  of  time.  An  effort  is  being  made 
to  select  men  who  for  various  reasons  will 
be  expected  to  retain  a  permanent  residence 
in  Barre  and  take  them  serially,  so  that  in 
the  same  individual  the  lung  lesion  may  be 
traced  from  stage  to  stage.  It  is  hoped  to 
continue  this  until  at  least  the  pathological 
process  observed  in  one  cutter  overlaps  that 
seen  in  another.  In  the  few  instances  where 
it  has  been  possible  to  obser\'e  the  lung  lesion 
by  means  of  serial  films  of  the  same  cutter, 
the  evidence  has  borne  out  the  inferences 
made  by  studying  several  hundred  non-serial 
films. 

It  is  quite  evident  from  this  study  why  it 
is  impossible  to  describe  a  normal  or 
standard  hilus.  It  would  be  as  difficult  as 
to  describe  a  normal  day  or  a  normal 
reading  of  an  outside  thermometer.  We 
learn  to  vary  our  sense  of  normal  with 
the  changing  seasons  of  the  year.  In  like 
manner  we  learn  to  vary  our  sense  of  normal 
so  far  as  a  hilus  is  concerned' as  the  respira- 
tory environment  of  the  individual  changes. 
A  liormal  hilus  for  a  granite  worker  is  never 
seen  because  his  intake  of  dust  is  changing 
from  week  to  week,  especially  if  he  is  ex- 
perienced enough  in  the  work  to  be  an  all- 
around  man.  If  he  is  he  uses  varying  pro- 
cesses of  creating  the  finished  product,  de- 
pending upon  the  process  he  is  detailed  to 
for  the  time  being.  So  one  does  not  try  after 
a  while  to  describe  a  normal  hilus,  but  rather 
looks  upon  the  hilus  as  his  lung  indicator, 
telling  what  has  gone  on  before  and  what 
is  now  going  on.  The  hilus  then  represents 
the  peripheral  reception  of  the  irritant,  and 
in  the  case  of  the  granite  cutter  it  is  a  me- 
chanical one  with  no  ability  to  proliferate 
and  no  ability  to  produce  toxic  products  for 
absorption  with  their  production  of  constitu- 
tional symptoms. 

The  pathology  seems  to  be  the  same 
whether  the  irritant  is  mechanical  or  bac- 
terial, only  in  case  it  is  bacterial  the  lung 
lesion  is  accelerated  so  that  in  a  few  days 
or  a  year  at  most  results  are  produced  that 
it  takes  years  to  produce  with  a  mechanical 
irritant.  In  proportion  to  the  amount  of  dust 


that  is  brought  to  the  periphery  of  the  lung 
by  way  of  aspiration,  in  like  proportion  will 
the  hilus  show  a  change  in  increased  area  and 
density.  On  this  point  we  feel  sure,  because 
we  have  seen  in  the  same  cutter  the  hilus 
diminish  in  size  because  the  cutter  was 
obliged  to  loaf  owing  to  a  severe  eye  injury, 
and  on  his  return  to  the  industry  we  have 
seen  the  hilus  increase  to  the  original  size 
when  inhalation  of  dust  was  resumed.  With 
the  hilus  the  lymph  node  nearest  the  hilus 
underwent  a  change,  emptying  during  the 
loafing  period  and  taking  on  its  function  and 
reappearing  upon  the  film  when  work  was 
resumed.  These  observations  lead  us  to  be- 
lieve that  the  extension  of  the  lesion  is  not 
from  the  hilus  outward  per  se,  but  rather 
that  the  lesion  is  peripheral  all  the  time,  and 
the  hilus  change  as  to  speed  shows  us  how 
great  the  peripheral  severity  is. 

As  the  hilus  continues  to  act  as  an  in- 
dicator of  the  dust  brought  to  the  tracheo- 
bronchial lymph  nodes  by  the  lymphatic 
system  of  the  lungs,  there  comes  a  time  when 
the  first  set  of  lymph  nodes  external  to  the 
hilus  take  on  their  function,  being  visible  to 
the  eye  on  the  film  as  the  cervical  lymph 
nodes  are  palpable  when  they  take  on  their 
function.  As  the  study  extends  wt  are  able 
to  make  out  three  sets  of  these  nodes  from 
hilus  to  periphery.  For  the  sake  of  descrip- 
tion these  lymph  nodes  have  been  called 
"proximal  set,"  "medial  set"  and  "distal 
set."  Now  using  one  of  these  proximal 
lymph  nodules,  as  we  shall  call  them,  for  an 
apex  of  a  triangular  area,  we  shall  find  the 
base  formed  bv  two  medial  nodules  of  the 
same  character.  In  turn  using  one  of  these 
medial  nodules  for  an  apex  we  shall  again 
see  the  base  of  a  triangular  area  formed  by 
two  lymph  nodes,  but  this  time  they  will  be 
those  of  the  distal  set.  The  sides  of  these 
triangles  are  formed  by  linear  densities. 

From  these  triangular  areas  which  at  first 
contain  the  lung  markings  seen  in  the  lung 
as  a  whole,  we  see  Dunham's  fans  develop. 
If  one  is  at  all  skeptical  about  the  occurrence 
of  Dunham's  fans  he  will  soon  have  that 
skepticism  removed  if  he  studies  the  films  of 
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pneumoconiosis  of  a  number  of  workers,  for  twigs  can  be  followed  quite  a  distance  out 

they   are   seen   unilateral,   bilateral    and   in  into  the  lung  structure.  In  regard  to  what  is 

almost  any  part  of  the  lung.  The  right  lung  spoken  of  as  peribronchial  thickening  we 

from   apex   to  base  seems  to  be  able  to  have  seen  it  change  during  the  ten  weeks' 

accommodate    five    at    one    time    with    the  strike  in  1920,  becoming  lessened  in  width 

bases    to    the    pleura    and    the    apices    to  and  irregular  in  border  as  the  dust  deposit 

the  hilus  in  all  except  the  lowest,  which  was  unevenly  moved  on  to  the  hilus. 

has    its    apex    pointing    toward    the    dia-  Considering  the  lung  lesion  as  it  affects 


Fig.  IS  (166).  Exposure  twenly-eiRht  years.  Bilateral      Fig.  16  <9i).  Exposure  twenty-six  years.  Stage  S  of 
Dunham's    fans    each    involving    first    interspace  one  of  Dunham's  fans.  Note  the  pleural  detour. 

trunk  both  sides. 


phragm.  If  one  lays  aside  all  of  the  films 
having  a  fan  in  the  same  area  and  then 
studies  them  the  evolution  of  one  of  these 
fans  will  be  watched  until  it  occupies  prac- 
tically the  entire  upper  left  lobe  with  a  stem 
extending  back  to  the  hilus  as  large  around 
as  a  pencil.  One  has  a  feeling  as  the  linear 
markings  are  studied  that  they  are  perivas- 
cular rather  than  peribronchial,  because  in 
cutters  exposed  for  twenty  years  and  then 
out  of  the  industry  for  a  period  greater  than 
five  years,  the  bronchial  twigs  can  be  made 
out  as  an  area  of  lesser  density  to  the  inner 
side  of  the  linear  markings.  The  inner 
boundary  of  the  bronchial  twig  is  seen  as  a 
thin  white  line,  but  there  is  no  area  of  greater 
density   accompanying   it.    These    bronchial 


the  proximal  medial  and  distal  sets  of  lymph 
nodules  described,  we  first  notice  the  proxi-' 
mal  node  appearing  when  the  hilus  has  in- 
creased in  width,  reaching  near  this  nodule. 
At  first  this  nodule  looks  like  the  end  of  a 
cotton  wound  applicator  and  is  adjacent  to  a 
bronchus  on  end.  From  its  size  of  about  six 
mm.  in  diameter  it  increases  until  it  takes  on 
the  appearance  of  a  tuft  of  absorbent  cotton, 
its  edges  being  blurred  and  irregular,  the 
original  density  being  perceived  near  the 
center  as  an  area  of  slight  increase  in  density 
over  the  surrounding  area.  About  the  time 
this  is  2  centimeters  in  width  the  medial  node 
appears  and  undergoes  a  change  similar  to 
that  of  the  proximal  node.  In  turn  the  distal 
node  appears,  and  as  it  undergoes  its  increase 
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in  area  and  density  a  haze  will  be  noticed 
in  the  extreme  periphery  of  the  lung.  This 
haze  when  viewed  stereoscopically  will  be 
seen  to  occupy  the  plane  of  the  pleura,  while 
the  lung  density  will  be  seen  in  its  true  plane. 
In  the  same  individual,  by  means  of  serial 
films,  this  density  was  seen  to  appear  in 
seven  months.  In  another  individual  it  was 
seen  by  the  same  method  to  disappear  to  a 


Fir.  17  <56).  Exposure  Iwcniy-six  years.  WorkinR 
conslantty.  Dullness  lefl  apex.  Patch  of  pleurisy 
t>elow  left  nipple.  Otherwise  ncKalive. 

large  extent  during  a  two  months'  absence 
from  his  work.  This  area  seems  always  to 
be  triangular  with  its  base  towards  the  lung 
periphery  and  its  apex  towards  the  hilus.  It 
has  been  felt  that  this  density  appearing  in 
the  pleural  level  is  a  detour  of  the  lymph 
flow ;  the  path  between  the  periphery  and  the 
hilus  being  blocked,  nature  seeks  to  accom- 
plish her  end,  namely,  the  removal  of  the  ir- 
ritant, by  making  a  detour  by  means  of  the 
pleural  lymphatics.  This  pleura!  haze  has 
lieen  seen  extending  from  apex  to  various  rib 
levels.  An  effort  has  been  made  to  write 
down  the  evidence  as  gathered  from  a  pre- 


liminary study  of  the  films.  Each  one  of  you 
will  probably  correlate  it  with  your  own  past 
experience  and  will  probably  draw  your  own 
conclusions. 


1.  Film  densities  are  influenced  by  mouth 
breathing,  nationality  and  occupational 
position. 

2.  The  machinery  must  be  considered  as  a 
source  of  dust  as  well  as  the  materia)  being 
worked. 

3.  A  standard  exposure  technique  should 
be  adopted  as  early  as  possible  in  a  study  of 
dust  inhalation  in  order  that  one  may  feel 
sure  of  variations  of  density. 

4.  While  cIassi6cation  of  films  is  helpful, 
the  Iimg  lesion  in  a  dust  worker  is  like  the 
shifting  sand  of  the  sea  and  each  film  should 
l>e  judged  by  its  own  individual  densities  as 
portraying  the  pathology  in  the  making  in 
that  particular  individual. 

5.  Evidence  tends  to  show  that  the  lesion 
always  remains  peripheral  and  the  lung  re- 
action to  an  irritant  is  evidenced  by  densities 
appearing  from  the  hilus  outward. 

6.  It  seems  possible  to  parallel  films  of 
tuberculosis,  pneumonia  and  various  other 
pathological  conditions  of  the  lungs  with  the 
films  of  granite  cutters,  there  being  an  ab- 
sence of  clinical  activity  in  the  latter,  the 
mechanical  irritant  producing  the  same  le- 
sion as  a  bacterial  one. 

7.  It  would  seem  that  many  densities  are 
being  diagnosed  as  tuberculosis  which  should 
be  considered  as  densities  of  pneumo- 
coniosis. 
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THE  X'RAY  SHADOWS  OF  LUNG  SYPHILIS  AND  SYPHILITIO 

TUBERCULOUS  SYMBIOSIS  IN  THE  LUNGS* 

By  W.  WARNER  WATKINS,  M.D. 

Pathological  Laboratory 

PHOENIX,   ARIZONA 


Y\^ITHIN  the  past  five  years,  thoracic 
^  ^  syphilis  has  assumed  a  place  of  import- 
ance in  clinical  medicine,  and  our  position  as 
leaders  in  medical  research  makes  it  expe- 
dient that  we  give  this  subject  more  serious 
consideration.  Attention  has  heretofore  been 
concentrated  upon  lesions  of  the  heart  and 
aorta  to  the  unjust  exclusion  of  those  which 
occur  in  the  lung.  Up  to  191 6,  the  refer- 
ences to  pulmonary  syphilis  in  the  roentgen 
literature  were  remarkable  for  their  scarcitv, 
consisting  of  case  reports  from  Dachtler,' 
Carman,^  Pancoast,^  Dunham,*  and,  pos- 
sibly, others. 

Pathologically,  invasion  of  the  lungs  by 
syphilis  was  recognized  by  Virchow,*  De- 
paul  •  and  Pancritius,^  and  described  in  some 
detail  by  Fowler®  and  Stanley.*  Clinically, 
many  authors  have  directed  their  attention  to 
it ;  some  of  these,  like  Osier  ^^  and  McCrae, 
regard  the  condition  as  extremely  rare  and 
infrequently  recognized,  while  others  con- 
sider it  to  be  relatively  common.  Dieulafov  ^* 
'syphilis  of  the  lungs  is  of  the  highest 


cannot  assist  them,  lung  syphilis  is  likely  to 
remain  the  bete  noire  of  the  internist. 

However,  this  challenge  presents  too  fine 
an  opportunity  for  us  to  ignore.  If  we 
grant  that  lung  syphilis  is  a  clinical  entity 
and  comparatively  frequent  in  occurrence; 
that  the  pathology  in  the  lungs  is  character- 
istic in  histologic  change  and  in  gross  loca- 
tion; then  the  lesions  should  certainly  be 
recognized  on  the  radiograph. 

This  paper  presents  its  material  in  two 
parts:  I.  Lung  Syphilis;  II.  Syphilitic-Tuber- 
culous Double  Infection  in  the  Lungs. 

Part  I.  Lung  Syphilis 

In  1 91 6,  we  began  a  systematic  search 
for  lung  syphilis  by  including  this  disease  as 
a  possibility  in  every  lung  examination,  as 
there  seemed  to  be  no  mechanical  or  biologi- 
cal reason  for  the  frequently  assumed  free- 
dom of  the  lungs  from  this  infection.  Inas- 
much as  roentgenographic  interpretation 
consists  purely  of  conclusions  regarding 
tissue  pathology,  drawn  from  the  shadows 
cast  by  disease  changes,  and  since  the  ante- 
cedent pathological  work  on  lung  syphilis 
was  "fragmentary  and  vague,""  the  jr-ray 
work  necessarily  was  imperfect.  However, 
several  fundamental  facts  aided  in  forming  a 
nebulous  expectation  of  the  shadows  of  lung 
syphilis. 

1.  The  peculiarities  in  the  anatomical 
structure  of  the  lung,  as  demonstrated  by 
Miller,  with  the  relations  between  bronchi, 
arteries  and  lymphatics,  have  an  intimate 
bearing  on  the  interpretation  of  the  shadows 
of  all  pulmonary  lesions,  including  lung 
syphilis. 

2.  The  characteristic  method  of  invasion 
of  active  syphilis,  wherever  found,  by  ex- 

'Read  at  the  Twenty-first  Annual  Meeting  of  The  American  Roentgen   Ray  Society,  Minneapolis,  Minn.,  Sept.  14-17,  1920. 
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savs 

importance"  and  describes  six  forms,  with 
very  discouraging  comments  on  diagnosis. 
The  value  of  roentgenography  for  this  pur- 
pose was  brought  to  the  attention  of  clin- 
icians by  the  reports  from  the  roentgenolo- 
gists mentioned,  and  most  writers  since  have 
emphasized  the  fact  that  the  nature  of  the 
disease  should  make  it  amenable  to  .r-ray 
differentiation.  In  spite  of  isolated  reports, 
however,  our  specialty,  as  a  whole,  has  taken 
the  position  that  we  can  offer  little  assist- 
ance. If  this  were  true,  Carrera's  ^*  statement 
that  the  ultimate  diagnosis  of  lung  syphilis 
must  wait  on  the  necropsy  and  microscope 
would  be  the  correct  and  hopeless  outlook, 
for  clinicians  have  alreadv  exhausted  their 
physical  and  laboratory  methods,  and,  if  w-e 
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tension  along  the  arteries,  is  distinctly  dif-  logical  knowledge  was,  to  a  large  extent,  re- 
ferent from  the  extension  of  tuberculosis  moved  by  the  publications  of  Warthin"  on 
through  the  lymphatics..^  consideration  of  latent  syphilis,  in  1918.  and  the  more  recent 
the  relations  of  lymphatics  and  arteries  to  obser\'ations  of  Carrera'^  on  the  specific  le- 
the  pulmonary   subdivisions   which   are   in-  sions  in  the  lung.     It  should  be  a  matter  of 


Fig.  I  (Palient  785).  Periliroiichial  fibrotic  type  of 
lung  syphilis.  Hislory  of  syphilis;  Wassemianii 
positive;  sputum  iicKative;  abatement  of  lung  signs 
under  mercury. 

volved,  indicated  that  there  would  l)e  a  dis- 
tinct difference  in  the  shadows  of  these  two 
diseases. 

3.  Aside  from  the  pathological  differ- 
ences, the  clinical  observation  had  been  that 
the  lesions  of  tuberculosis  and  syphilis  oc- 
curred, as  a  rule,  in  different  parts  of  the 
lung,  the  former  in  the  upper  and  the  latter 
in  the  lower  lobes. 

4.  The  characteristics  of  the  shadow  of 
tuberculosis  being  already  definitely  estab- 
lished, the  differentiation  would  be  between 
syphilis  and  other  less  common  types  of  lung 
disease. 

Basing  our  observations  on  these  facts  by 
selecting  patients  known  to  have  syphilis  and 
making  a  careful  study  of  the  pulmonary 
densities  presented  by  them,  certain  types  of 
shadow  could,  with  a  fair  degree  of  probaI>- 
ility,  be  classified  as  syphilitic.  Then,  by  ob- 
serving the  resolution  of  such  shadows  after 
anttluetic  treatment,  the  tentative  observa- 
tions could  be  confirmed  as  definitely  as  we 
could  ever  hope  to  confirm  them  during  the 
life  of  the  patient. 

The  handicap  of  a  lack  of  accurate  patho- 
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Fig.  2   (Patient  14552).  HerediUry  syphilitic.  Early 
form  of  infiltrative  t>-pe  in  the  left  base. 

satisfaction  to  those  pioneer  roentgenologists 
who  interested  themselves  in  this  supposedly 
rare  condition,  to  obser\'e  that  these  belated 
pathological  researches  verified  the  accuracv 
of  their  radiographic  forecast  of  tissue 
changes.  The  most  important  result  of  the 
pathological  work  was  the  furnishing  of  a 
basis  for  accurate  classification  of  radio- 
graphic shadows  and  a  definite  explanation 
of  some  peculiar  shadows  which  had  been 
observed  but  not,  heretofore,  interpreted. 

In  terms  of  clinical  pathology,  we  can  dis- 
tinguish three  types  of  radiographic  shadow 
produced  by  syphilitic  invasion  of  the  lung. 
The  classification  here  differs  slightly  from 
that  previously  offered,  in  order  to  conform 
to  recent  discoveries. 

1.  The  lesions  of  active  or  early  syphilis 
produce  shadows  which  are  to  be  interpreted 
as  (a)  gummas,  or  (b)  inflammatoi7  con- 
solidation or  infiltration.  Such  shadows  vary 
according  to  the  virulence  of  the  infection 
and  the  rapidity  of  the  invasion. 

2.  The  lesions  of  old.  latent  or  hereditary 
syphilis  produce  shadows  which  represent 
(a)  interstitial  peribronchial  or  peri-arterial 
fibrosis,  or  (b)  dense  fibrosis  of  the  lung  or 
pleura. 


X-Ray  Shadows  of  Lung  Syphilis 


3.  In  conjunction  with  thoracic  syphilis, 
indefinite  lung  densities  occur,  the  nature  of 
which  have  not  yet  been  determined,  either 
by  clinical  observation,  pathological  research 
or  radiographic  characteristics.  These  densi- 
ties correspond  to  those  seen  by  Dachtler'  in 
his  cases  reported  in  rgi2. 

The  wide  variation  in  the  shadows  of  lung 
syphilis,  from  a  simple  peribronchial  deposit 
of  fibrous  tissue  in  a  limited  lung  area,  to 
complete  consolidation  of  an  entire  lung,  is 
explained  by  Warthin's'^  distinction  between 
the  pathology  of  active  syphilis  and  of  latent 
syphilis. 

When  active  syphilis  invades  the  lung, 
there  is  extensive  consolidation  or  inflam- 
matory infiltration,  usually  in  the  lower  lobe, 
due  to  the  tendency  of  this  infection  to  fol- 
low the  larger  arterial  trunks.  This  localiza- 
tion, however,  is  not  absolute,  the  first  case 
in  our  records  involving  the  upper  left  lobe. 
The  shadows  of  this  form  of  the  disease 


and  mossiness  of  the  edges,  and  tend  to  mass 
along  the  heart  border  and  large  bronchial 
trunks.  They  may  be  confused  with  the 
shadows  of  bronchiectasis,  abscess  or  pneu- 
moconiosis. 

When  tissue  resistance  is  sufficient  to  en- 
capsulate the  diseased  area,  gummatous  le- 
sions result.  The  shadows  of  gummas  will 
vary  in  size;  will  usually  be  multiple;  are 
not  confluent;  will  have  edges  slightly  ir- 
regular but  more  definite  than  consolida- 
tions; when  caseous,  they  will  have  centers 
of  diminished  density;  when  healing,  they 
become  irregular  in  outline,  show  pointed 
projections  of  fibrous  tissue  which  contract 
the  lung  and  may  obstruct  bronchi.  It  is  con- 
ceivable that  gummas  may  be  so  thoroughly 
encapsulated  that  they  will  remain  smooth 
in  outline  and  heal  without  material  effect 
on  the  surrounding  lung  tissue. 

The  interstitial  or  peribronchial  fibrosis, 
with  its  end  result  of  dense  fibrosis  of  the 


Fig.  3    (Patient  95).   Syphilitic  infiltration  of   the 
upper  left  lobe. 

may  simulate  those  of  primary  carcinoma,  or 
the  partially  resolved  consolidations  of  pneu- 
monia. The  shadows  are  usually  confluent, 
of  varying  density,  inclined  to  irregularity 


lung  and  pleura,  occurs  in  latent  syphilis, 
where  a  slow  inflammatory  reaction,  ending 
in  fibrosis,  is  the  typical  pathology.  This  fi- 
brosis may  be  peribronchial  or  peri-arterial, 
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but  resulting  shadows  will  be  the  same,  con- 
sisting of  fine  or  coarse  linear  striations, 
springing  usually  from  a  dense  hilus  shadow 
and  radiating  to  the  periphery.  The  striations 
may  occupy  a  limited  area  or  involve  both 
lungs  generally.  Other  diseases  and  irrit- 
ants, like  poison  gas,  may  produce  a  similar 
fibrosis. 

Indefinite  lung  densities  are  frequently 
found  in  association  with  cardiac  or  aortic 
syphilis.  Both  Warthin  and  Carrera  de- 
scribed lung  changes  which  correspond  to 
such  densities,  but  were  undecided  whether 
they  represented  inflammatory  reactions  or 
passive  congestion  from  mechanical  condi- 
tions. While  we  wait  on  the  pathological 
determination  of  this  point,  we  wish  to 
record  our  conviction  that,  radiographically, 
these  densities  are  specific  inflammatory  re- 
actions, and  have  been  seen  to  disappear 
under  antiluetic  treatment.  This  has  been  ob- 
served both  when  they  were  found  in  connec- 
tion with  aortic  disease  and  when  they  oc- 
curred in  lungs  without  visible  cardiac  or 
aortic  involvement.  There  are,  of  course, 
radiographic  densities  which  are  the  result 
of  passive  congestion  or  pulmonary  edema 
from  cardiac  embarrassment  in  syphilitic 
valve  disease,  but  there  should  be  no  diffi- 
culty in  differentiating  these. 

Since  radiographic  visualization  of  tissue 
change  is  only  one  of  the  many  physical 
methods  of  investigating  disease  it  would, 
manifestly,  be  improper  and  even  impertin- 
ent to  venture  unqualified  diagnoses  of  lung 
syphilis  from  radiographs  alone.  We  need 
to  take  into  consideration  the  personal  his- 
tory, the  clinical  evidences  of  systemic 
disease,  the  possible  accompanying  involve- 
ment of  the  heart  or  aorta,  the  other  physical 
signs  of  lung  disease,  and  the  laboratory 
findings.  Howevjer,  the  roentgenologist,  as  a 
consultant,  has  just  as  much  right  to  con- 
sider all  these  evidences  in  connection  with 
his  special  investigations,  and  produce  the 
completed  result  as  a  dia^osis,  as  the  clin- 
ician has  to  appropriate  the  radiographic  in- 
terpretation and  use  it  to  connect  his  other- 
wise incomplete  chain  of  evidence.  In  other 


words,  we  need  to  follow  the  teaching  of  a 
former  distinguished  President  of  this  So- 
ciety" and  conduct  ourselves  as  consulting 
diagnosticians. 

Up  to  August  I,  1920,  we  have  on  record 
approximately  6500  examinations  of  the 
chest  and  heart.  In  this  number  we  have 
made,  or  assisted  clinicians  in  making,  diag- 
noses of  pulmonary  syphilis  in  172  patients; 
that  is,  of  patients  radiographed  for  sus- 
pected heart  or  lung  disease,  about  2.6  per 
cent  had  pulmonary  shadows  which  we  could 
reasonably  conclude. were  due  to  uncompli- 
cated syphilis.  Many  of  these  lesions  were  in 
combination  with  cardiac  or  aortic  syphilis; 
in  others  there  was  no  visible  heart  involve- 
ment. It  will  not  be  the  function  of  this  paper 
to  enter  further  into  statistical  report  or 
classification  of  these  cases. 

Part  II.  Symbiotic  Infection 

The    characteristics    of    the    tuberculous 
shadow  are  well  known,  and  there  is  need 
to  review  them  only  so  far  as  necessary  to 
establish  a  basis  of  comparison  with  those 
of  syphilis.  Many  illustrations,  such  as  the 
goldenrod,  the  dandelion  and  the  sunflower, 
have  been  suggested  to  fix  the  picture  of  the 
shadow  of  tuberculosis  in  our  minds.  The 
incongruity  of  illustrating  disease  pathology 
by  means  of  a  flower  impels  me  to  suggest  a 
more  appropriate  simile.  A  thickly  leaved 
tree,  like  our  Western  cottonwood,  with  a 
caterpillar  web  enmeshing  numerous  leaves 
and  small  twigs,  sometimes  large  branches, 
graphically  illustrates  the  tuberculous  lesion ; 
the  shadow  of  this  on  a  concrete  pavement, 
with  the  sun  at  medium  height,  is  an  excel- 
lent representation  of  the  radiographic  re- 
production.  The  leaves  are  the  secondary 
lobules  of  Miller,  the  twigs  and  branches 
being  the  bronchi  and  accompanying  vessels. 
Now,  if  we  can  fancy  some  destructive  in- 
fluence which  blocks  the  circulator)'^  system 
of  these  branches,  so  that  the  leaves  wither 
and  die,  without  web  formation,  we  shall 
have  an  illustration  of  syphilis  of  the  lungs, 
and   the   differences   in   their   fundamental 
pathology. 
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As  a  general  rule,  tuberculosis,  uncompli- 
cated by  mixed  infection,  will  invade  the  up- 
per lobes  of  the  lung,  and  its  shadows  will 
be  found  over  the  peripheral  distribution  of 
some  of  the  upper  lobe  bronchi.  The  bron- 
chial twig  or  branch  involved  may  be  small 
and  the  shadow  correspondingly  limited,  or 
the  area  involved  may  be  large,  even  an 
entire  lobe;  but  the  shadow  will  be  a  peri- 
pheral shadow  and  will  be  in  the  upper  lobe, 
whether  the  tuberculosis  is  of  the  minimal 
degree,  barely  perceptible  on  the  radiograph, 
or  whether  it  is  of  the  most  extensive  de- 


served and  which  others,  no  doubt,  can  cite. 
The  interrelation  between  tuberculosis  and 
syphilis  has  been  in  the  minds  of  clinicians 
since  tuberculosis  was  isolated  from  other 
lung  diseases  and  established  as  a  clinical 
entity.  The  effects  of  the  acquirement  of 
tuberculosis  by  a  syphilitic  person,  and  vice 
versa,  have  been  discussed  at  length  by  many 
writers,  but  without  definite  conclusions, 
due,  no  doubt,  to  the  uncertainty  regard- 
ing syphilitic  infection  in  the  lung.  Until 
there  was  a  clear  conception  of  lung  syphilis 
itself,  naturally  no  very  definite  idea  regard- 


Fig.  5  (Patient  3134).  Extetisive  syphilitic  infillralion 
of  right  base.  Almost  cnlirely  resolved  following 
two  injections  of  salvarsan. 

gree.  involving  all  branches  of  both  upper 
lobes.  When  tuberculosis  spreads  from  the 
upper  lobes  into  the  lower  areas,  or  when 
it  invades  the  central  or  basal  regions  pri- 
marily, we  may  expect  to  find  an  accompany- 
ing or  antecedent  mixed  infection,  producing 
an  atypical  localization  of  the  tul>ercuIous 
lesions.  There  may  be  exceptions  to  this  rule, 
hut  it  forms  the  clinical  basis  of  our  inter- 
pretation of  tuberculous  shadows,  and  many 
observations  have  only  strengthened  our  con- 
viction that  this  is  a  safe  working  basis, 
in  spite  of  exceptions  which  we  have  ob- 


Fig.  6  (Patient  8675).  Sj-philitic  sclerosis  of  lung  and 
pleura,  VVassermann  positive.  Autopsy  showed 
complete  destruction  of  lung  tissue,  with  cicatrlca- 
lion,  and  large  annular  aneurysm  of  aortic  arch. 

ing  its  combination  with  tuberculosis  could 
be  formed.  Certain  clinical  observations 
which  have  ser\'ed  only  to  befog  an  already 
very  puzzHng  condition  are  all  that  we  have 
to  date  regarding  a  sinister  combination 
which  affects  from  15  to  20  per  cent  of  our 
great  army  of  tuberculous  patients.  We  have 
the  conflicting  statements  that  syphilis  ac- 
quired by  a  tuberculous  person  will  exert  a 
favorable  effect  on  the  course  of  the  tuber- 
culosis; and.  conversely,  that  it  will  cause  a 
rapid  extension  of  the  tuberculosis.  We  also 
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have  the  confusing  statements  that  a  syphi- 
litic who  acquires  tuberculosis  will  usually 
have  an  acute  disease;  and,  conversely,  that 
tuberculosis  acquired  by  an  old  syphilitic  be- 
haves no  differently  from  tuberculosis  in  a 
previously  healthy  person. 

It  is  very  apparent  that  here  is  a  rich  field 
for  study.  It  is  safe  to  assume  that  the  pre- 
vious observations  on  this  double  infection 
are  not  a  safe  guide,  being  necessarily  based 
on  an  insufficient  knowledge  of   the  path- 


Fig.  7  (Patient  11495)-  Diffuse  and  irreKular  densi- 
ties in  lungs  accompanying  syphilis  of  heart  and 
aorta,  probably  due  to  active  lung  disease. 

ology  of  lutig  syphilis,  and  we  can  far  better 
found  our  conclusions  on  our  own  investiga- 
tions. Any  such  conclusions  regarding  a 
combination  of  syphilis  and  tuberculosis  in 
the  lung  must  give  full  consideration  to  the 
differences  between  an  active,  syphilitic  in- 
flammation, and  the  mild,  slow  fibrosis  of  old 
or  latent  syphilis. 

Tuberculosis  and  syphilis  may  occur 
simultaneously  in  the  same  lung,  each  pro- 
ducing its  own  lesions,  which  frequently  can 
be  distinguished  on  the  radiograph.  Since 
each  of  these  shadows  have  been  described, 
it  is  not  necessary  to  dwell  further  on  them. 


The  two  diseases  may  also  occur  as  a  true 
symbiosis.  This  peculiar  condition  was  first 
Ijrought  to  the  writer's  attention  by  the  publi- 
cation of  the  researches  of  Dr.  Carl  Speng- 
ler,'"'  of  Davos,  in  whose  papers  we  found 
an  adequate  explanation  for  the  brilliant 
therapeutic  results  of  Wright  in  treating 
tuljcrculosis  with  injections  of  niercur)'  salts. 
The  term  symbiosis  carries  with  it  a  tacit 
denial  of  the  supposed  antagonism  between 
the  organisms  of  tuberculosis  and  syphilis, 
for  which  there  is  no  biological  or  clinical 
evidence.  Symbiosis  occurs  when  syphilis 
prepares  the  soil,  either  by  active  inflamma- 
tory destruction  of  lung  tissue,  or  by  a  slow, 
mild  inflammatory  congestion.  The  localiza- 
tion of  tubercle  bacilH,  thus  influenced  bv 
syphilis,  is  more  widespread,  and  we  find  the 
lesions  and  shadows  not  only  in  the  upper 
lobes,  but  also  in  the  bases.  A  symbiosis  is 
also  represented  by  the  effects  of  acquired 
syphilis  on  a  latent  tuberculosis.  Here,  as 
Dieulafoy  expresses  it,  the  syphilitic  virus 
"hatches  the  tubercle  bacilli  and  sows  them 
broadcast."  A  widespread  distribution  of  tu- 
berculosis may  be  produced  by  the  latent,  as 
well  as  the  active  form  of  syphilis.  However, 
active  syphilis,  when  grafted  upon  a  preced- 
ing tuberculosis,  results  in  a  very  malignant 
disease,  which  may  not  be  true  when  tuber- 
culosis is  implanted  in  a  lung  where  latent 
syphilis  already  exists.  It  Is  conceivable  that 
a  well  established  fibrotic  tendency  produced 
by  a  long-standing  latent  syphilis  of  the 
lungs,  will  choke  out  a  tuberculous  process 
when  the  latter  occurs  as  a  secondary  infec- 
tion. This,  however,  is  tissue  resistance  and 
not  bacterial  antagonism,  a  distinction  which 
is  of  vital  importance  in  treatment. 

A  very  similar  symbiosis  is  found  when 
tuberculosis  and  streptococcic  infection  exist 
in  the  same  lung.  A  generalization  of  the 
tuberculosis  results,  because  tubercle  bacilli 
develop  with  greatly  enhanced  rapidity  and 
vigor  on  a  soil  where  streptococci  have 
already  grown.  This  fact,  first  demonstrated 
in  the  laboratory,  has  not  been  given  proper 
consideration  in  studying  the  effects  of 
"influenza"  on  tuberculosis.  When  we  deny 
that  influenza  has  any  effect  on  tuljerculosis 
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we  are  making  a  categorical  statement  that 
tuberculosis  Is  not  affected  by  any  of  the 
virulent  pyogenic  organisms  which  infest  the 
respiratory  tract,  since  these  are  all  con- 
cerned, either  primarily  or  secondarily,  in 
influenzal  infections.  Now  we  do  know  that 
streptococci  affect  tuberculosis  very  mark- 
edly, and  it  is  entirely  possible  that  the  cases 
studied  by  Fishberg"  were  pneumococcic  in- 
fections, while  those  studied  by  other  ob- 


syphilis,  draw  positive  conclusions  from  the 
shadows  alone.  However,  these  frequently 
are  quite  suggestive,  and  if  our  radiographic 
examination  gives  the  right  clue  and  leads  to 
the  ultimate  formulation  of  a  correct  diag- 
nosis, it  certainly  has  done  all  that  can  rea- 
sonably be  expected. 

When  we  find  pulmonary  tuberculosis, 
with  cavities  which  fill  lip  with  streptococcus 
infected  pus,  and,  beneath  these,  the  shadows 


Fit;.  8  (Palient  81,13).  Generalizalion  of  luherculosis 
by  streplOKiccic  infection  of  ihe  lunfis, 

servers,  with  contrary  conclusions,  were 
streptococcrc  infections.  However  that  may 
be,  the  streptococcic-tuberculous  mixed  in- 
fection will  produce  shadows  very  atypical 
for  tuberculosis,  and  which  cannot  be 
distinguished,  radiographically,  from  the 
shadows  of  tuberculous-syphilitic  mixed  in- 
fection. When  we  find  typical  shadows  of 
tuberculosis  and  other  shadows,  usually  of 
more  recent  formation,  in  atypical  locations 
and  without  the  familiar  characteristics  of 
tuberculosis,  we  may  conclude  that  some  ad- 
ditional and  more  malign  agent  than  tuber- 
culosis is  at  work  in  that  lung.  We  cannot 
here,  any  more  than  we  can  in  pure  lung 


Fig.  9  (Palient  8825).  Healed  luherculosis  of  the 
Inni-s  and  nleura,  S'preosmnirallv  lesions  shown  to 
be  partly  in  the  lungs  and  partly  on  the  pleura. 
History  of  pneumonia,  with  slow  rccoveir  extend- 
ing over  iwo  years. 

of  a  disseminated  tuberculosis,  the  conclu- 
sion should  be  obvious. 

When  the  tuberculous  process  is  under  the 
influence  of  a  symbiotic  syphiHs,  the  charac- 
teristics of  neither  infection  will  be  pre- 
served. Dieulafoy  cites  a  case  of  a  caseous 
gumma  whose  outer  rind  was  thickly  studded 
with  tuberculomas  about  the  size  of  peas; 
the  shadow  of  such  a  lesion  naturally  would 
be  very  atypical.  We  may  find  areas  where 
the  typical  tuberculous  shadows  are  pre- 
served ;  elsewhere  there  will  be  groups  of 
small,  rounded,  or  irregular  densities,  repre- 
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senting  small  consolidations  without  detect- 
able relation  to  bronchial  stems.  Where  the 
syphilitic  areas  have  been  invaded  by  tuber- 
culosis, or  where  the  encapsulated  tubercle  is 
broken  down  and  the  bacilli  disseminated  by 
the  effects  of  syphilis,  we  cannot  expect  to 
find  any  typical  arrangement  of  shadow.  The 
absence  of  infected  cavities,  the  confluence 


lower  lobes,  and  shadows  were  present  which 
were  atypical  for  tuberculosis  and  which 
could  be  explained  only  by  some  form  of 
mixed  infection.  In  209,  or  over  22  percent 
of  the  948  patients  with  advanced  tuberculo- 
sis, a  diagnosis  of  combined  syphilis  and 
tuberculosis  was  made  by  us,  or  with  our 
assistance.  In  the  remaining  341  patients,  a 


Fig.  10  (Patient  8325).  Tuberculosis  and 
shadows  in  the  left  lung  resembli 
proven  by  course  of  disease  and  effect  of 
to  be  syphilitic. 


of  small  consolidations  along  the  heart 
border,  large  hilus  masses,  diffuse  fibrosis, 
should  suggest  syphilitic  rather  than  pyo- 
genic double  infection. 

In  the  6500  examinations  previously  men- 
tioned, there  were  948  patients  who  showed 
lesions  of  tuberculosis  which  had  reached 
the  advanced  degree  according  to  the  classi- 
fication of  the  National  Tuberculosis  Asso- 
ciation. There  were  192  cases  whose  radio- 
graphs had  been  disposed  of  and  whose 
records  were  not  clear  enough  to  permit 
definite  classification.  In  eleven  patients 
there  was  acute  tuberculosis,  without  radio- 
graphic evidence  of  a  source  of  mixed  infec- 
tion to  explain  the  generalization,  and  with- 
out history  of  antecedent  acute  "respiratory 
disease.  In  195  cases,  the  basal  regions  were 
practically  free  from  abnormal  shadow,  the- 
lesions  being  confined  to  the  upper  lobes, 
and  these  were  considered  to  be  essentially 
uncomplicated  tuberculosis.  In  550  patients 
the  lesions  had  become  disseminated  into  the 


Fig.  II  (Patient  4668).  Tuberculosis  of  upper  right, 
with  effusion  in  the  base.  Gummatous  lesion  of 
syphilis  near  left  heart  border.  Entirely  resolved 
under  anti-luetic  treatment,  while  the  right  sided 
lesions  spread  rapidly. 


Fig.  12  (Patient  9553).  Combined  tuberculosis  and 
syphilis  of  the  lungs,  with  aneuo'sxi  of  the  aortic 
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simple  diagnosis  of  tuberculosis  plus  some 
form  of  undetermined  mixed  infection 
was  the  conclusion  from  the  radiographic 
shadows.  This  report  includes  only  patients 
showing  extensive  shadows,  and  we  have, 
doubtless,  failed  to  recognize  the  true  condi- 
tions in  many  patients  with  less  advanced 
disease. 

In  closing  this  inadequate  presentation  of 
a  very  timely  subject,  it  is  well  to  emphasize 
its  importance  from  a  therapeutic  stand- 
point. 

First:  In  the  treatment  of  systemic  lues,  it 
is  important  to  know  whether  the  lungs  are 
involved,  since  a  Herxheimer  reaction  in  the 
lungs  may  be  serious. 

Second:  It  is  doubly  important,  in  tuber- 
culosis, to  ascertain  whether  the  patient 
combats  this  comparatively  benign  single  in- 
fection, or  whether  a  sinister  combination 
with  active  syphilis  must  be  treated. 

Third:  It  may  be  triply  important  not  to 
disturb  the  fibrotic  changes  of  latent  syphilis 
by  arsenical  treatment,  if  the  tendency  of 
this  fibrosis  is  to  arrest  the  tuberculosis. 

In  all  events,  roentgenological  examina- 
tions are  indispensable,  and  the  opportunities 
for  scientific  research  and  for  practical 
benefit  to  medicine  and  humanity  afforded 
us  in  the  symbiotic  infection,  are  not  ex- 
ceeded by  any  other  lung  disease. 
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DISCUSSION 

Mr.  H.  W.  Dachtler.  This  paper  has  been 
of  considerable  interest  to  me  as  the  work  I 
did  some  years  ago  was  on  the  secondary 
manifestations  of  syphilis,  and  of  course  my 
findings  were  entirely  different.  We  found  at 
that  time,  that  the  roentgen  examination  was 
practically  negative.  In  other  words,  these 
cases  had  physical  signs  of  an  early  tuberculo- 
sis, including  slight  temperature,  but  no  roent- 
gen signs  that  would  verify  that,  and  our  con- 
clusions were  that  it  was  a  diffuse  bronchitis 
in  the  secondary  stage  of  syphilis,  and  where 
we  found  such  cases  with  negative  roentgen 
findings,  we  suspected  lues.  I  have  had,  during 
my  experience,  three  cases  that  are  somewhat 
similar  to  some  of  the  cases  shown  by  the  doc- 
tor, where  there  were  discrete  nodules.  All  of 
these  cases  had  a  history  of  syphilis,  but  we 
were  never  able  to  verify  them  by  post- 
mortem examination. 

I  find  it  difficult  to  make  clear  that  the  find- 
ings we  observed  were  not  those  of  gumma.  I 
have  no  cases  in  all  my  experience  which  I  can 
identify  as  true  syphilis  of  the  lung.  Those 
cases  of  secondary  syphilis  had  antisyphilitic 
treatment,  and  they  never  developed  any  fibro- 
sis, and  for  a  very  good  reason— because  the 
cases  were  early  and  they  were  cured,  and  the 
condition  did  not  develop  further. 

Dr.  Kennon  Dunham.  I  know  of  nothing 
that  is  more  important  than  the  study  of  syphi- 
lis of  the  lung.  We  are  getting,  thanks  to  the 
.r-ray  man,  more  evidence  every  day  which 
may  some  day  help  to  substantiate  a  diagnosis 
of  syphilis.  I  suppose  there  is  not  a  large  lab- 
oratory in  the  country  that  has  not  had  definite 
lesions  showing  atypical  densities  which  have 
cleared  up  under  salvarsan.  We  have  such 
plates  in  Cincinnati  and  we  often  treat  them 
with  salvarsan,  but  I  hope,  as  roentgenologists, 
we  shall  not  go  on  record  as  making  a  diag- 
nosis of  syphilis  of  the  lung  from  these  abnor- 
mal conditions.  We  can  say  that  "such  and 
such"  a  density  suggests  syphilis,  but  we  can- 
not diagnose  syphilis.  The  fact  that  a  patient 
has  a  four-plus  Wassermann  does  not  mean 
that  a  given  lung  density  is  due  to  syphilis. 

The  specific  organism  of  syphilis  has  not 
been  demonstrated  in  the  lung.  Pathologists 
recognize  two  forms  of  pulmonary  syphilis — 
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white  pneumonia  of  the  new  bom  child,  and 
gumma.  Mr.  Dachtler  showed  years  ago  that 
many  cases  which  have  physical  signs  of  pul- 
monary tuberculosis  but  which  have  no  roent- 
gen findings  of  tuberculosis  must  be  syphi- 
litic, because  they  do  not  react  to  tuberculin 
and  are  cured  by  anti-syphilitic  medication. 
Do  not  forget  this  important  research  of  Mr. 
Dachtler.  Even  if  we  prove  that  certain 
abnormal  densities  within  the  lung  are  due  to 
syphilis  Dachtler  has  already  proven  that  we 
may  have  pulmonary  symptoms  due  to  syphilis 
which  do  not  give  such  abnormal  changes. 

Dr.  Pritchard  of  Battle  Creek,  some  time 
ago,  showed  me  a  series  of  slides  in  which 
lung  densities  had  cleared  up  under  salvarsan. 
I  had  similar  plates  in  my  own  laboratory,  and 
as  I  said  before  they  are  common  in  almost 
every  large  roentgen  laboratory. 

Let  us  remember  that  all  these  evidences  of 
syphilis  of  the  lung  are  not  proof.  Until  the 
specific  organism  can  be  demonstrated  in  at 
least  one  such  tumor  we  are  not  justified  in 
doing  more  than  suggesting  pulmonary  syphi- 
lis from  our  plates. 

Dr.  George  W.  Holmes.  I  have  listened 
with  a  good  deal  of  interest  to  Dr.  Watkins" 
paper.  We  have  had  a  few  cases  of  lung  syphi- 
lis which  have  been  fairly  well  studied.  The 
most  interesting  finding  is  a  lesion  in  the  bron- 
chi causing  a  stenosis,  and  in  some  cases  a  com- 
plete collapse  of  the  lung,  producing  complete 
dullness  over  the  affected  area  The  milder 
forms  clear  up  under  salvarsan  when  the 
bronchial  stenosis  is  relieved.  One  advanced 
case  came  to  autopsy.  We  could  get  no  report 
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from  the  pathologist  wcept  that  "the  patient 
may  have  had  syphilis."  We  could  not  get  him 
to  say  definitely  that  it  was  syphilis. 


Dr.  p.  M.  Hickey.  I  would  like  to  ask  the 
Doctor  if  he  has  any  observations  on  syphilis 
of  the  pleura.  I  remember  one  case  where  I 
diagnosed  tuberculosis  with  plcuritis,  with  a 
constant  recurrent  effusion,  and  the  condition 
cleared  up  very  quickly  under  salvarsan 
treatment. 

Dr.  W.  W.  Watkins  (closing).  I  don't 
think  I  have  anything  particular  to  add,  except 
to  call  attention  to  the  fact  that  Mr.  Dachtler 
stated  in  his  cases  there  were  no  roentgen  find- 
ings. In  his  original  article,  he  mentioned  in 
practically  all  of  the  cases  that  the  bronchial 
markings  were  increased.  This  may  or  may 
not  be  similar  to  early  syphilis  changes. 

I  agree  with  Dr.  Dunham  thoroughly  in  the 
inadvisability  of  making  the  diagnoses  from 
roentgenograms  alone.  My  idea  is  to  suggest 
syphilis  as  one  of  the  things  which  produces 
the  shadows  which  we  see ;  never  to  make  a 
positive  diagnosis  until  the  shadows  have  dis- 
appeared and  the  patient  is  well. 

Answering  Dr.  Hickey's  question,  I  have  ob- 
served syphilis  of  the  pleura  in  two  cases,  one 
where  involvement  of  the  pleura  obscured  the 
entire  thorax  on  one  side,  where  the  probable 
diagnosis  of  syphilis  was  confirmed  shortly 
after  by  autopsy.  The  other  was  a  syphilitic 
pneumonia  involving  the  pleura,  in  which 
the  patient  apparently  recovered  from  the 
pneumonia,  but  the  pleura  always  remained 
thickened. 


ANEURYSM  OF  THE  AORTA  AND  ABSCESS  OF  THE 
TRACHEOBRONCHIAL  LYMPH  GLANDS 

By  R.  D.  carman,  M.D.  and  C.  G.  SUTHERLAND,  M.D. 

Section  on  Roentgenology,  Mayo  Clinic 

ROCHESTER,    MINNESOTA 


/^^ASE  280177,  Mrs.  W.  S.,  aged  twenty- 
^^^  nine,  wife  of  a  farmer,  was  admitted 
to  the  Clinic  July  15,  1919.  Her  health  had 
been  good  until  three  months  before  admis- 
sion. With  the  exception  of  abscessed  teeth, 
several  of  which  had  been  extracted  about 
six  weeks  before,  she  had  been  in  good 
health.  The  onset  of  her  illness  was  gradual 
with  a  general  tired  feeling  and  some  pain  in 
the  right  side  of  the  chest  and  around  the 
heart.  Her  symptoms  were  attributed  to 
overwork,  but  rest  and  later  one  week  in 
a  hospital  failed  to  improve  her  condition. 
Within  two  weeks  of  the  extraction  of  her 
teeth  her  temperature  rose  in  the  evening, 
reaching  an  average  of  99  degrees ;  her  pulse 
was  rapid,  and  her  breath  short  on  exertion 
or  when  she  was  lying  on  her  back.  She 
choked  at  times  when  taking  food.  Half  an 
hour  after  eating  she  had  coughing  spells  in 
W'hich  she  raised  large  amounts  of  clear 
s[)utum.  Later  a  wheezing  in  the  throat  of 
gradually  increasing  severity  was  noted.  She 
lost  seven  or  eight  pounds  in  weight  during 
her  illness. 

Examination  revealed  slight  bubbling  rales 
over  the  chest.  The  heart  was  not  enlarged ; 
a  svstolic  murmur  was  heard  onlv  at  inter- 
vals ;  the  pulse  was  rapid  and  irregular.  The 
abdomen  and  pelvis  were  negative.  The  sys- 
tolic blood  pressure  was  120,  the  diastolic 
was  80,  the  pulse  was  100,  and  the  tempera- 
ture 99.5°.  Examination  of  the  blood  was 
not  recorded.  The  Wassermann  reaction  was 
negative. 

Roentgen  examination  revealed  a  mass 
bulging  into  the  upper  mediastinum  which 
with  the  fluoroscope  proved  to  be  non-ex- 
pansile but  was  thought  to  be  an  aneurysm 
of  the  arch  of  the  aorta. 

The  patient  died  four  days  after  admis- 


sion to  the  Clinic ;  the  necropsy  findings  were 
as  follows: 

A  large  spherical,  encapsulated,  non-tu- 
berculous abscess  of  the  tracheobronchial 
lymph  nodes  (from  10  cm.  to  12  cm.  in  di- 
ameter) was  found.  This  mass,  situated  at 
the  bifurcation  of  the  bronchi,  rested  behind 
the  bronchi,  more  to  the  left  side,  in  front  of 
the  esophagus,  and  against  the  right  pulmon- 
ary artery  and  vein  and  the  descending  arch 
of  the  aorta.  There  was  evidence  of  extensive 
compression  of  the  trachea  and  of  the 
esophagus.  The  bronchial  tree  was  filled  with 
unexpectorated  mucus  and  the  entire  venous 
circuit  was  markedly  engorged.  The  body 
was  strikingly  livid  and  showed  moderate 
emaciation  with  some  edema. 

Case  8734.  Mr.  (1.  R.,  aged  fifty,  a  bar- 
tender for  a  time  and  later  a  stationary  en- 
gineer, was  admitted  to  the  Clinic  August 
28,  1919,  complaining  of  a  dull  pain  in  the 
left  chest.  This  pain  was  not  influenced  by 
respiration,  but  was  accentuated  by  coughing 
or  sneezing.  He  had  had  left  side  pleurisy 
with  eflFusion  five  years  before  and  five  at- 
tacks of  pleurisy  in  the  intervening  period. 
He  had  left  side  pneumonia  in  191 8  and  in 
19 1 9  was  confined  to  bed  for  several  days 
with  "chest  trouble."  At  this  time  he  had  a 
tickling  sensation  extending  down  the  left 
bronchus,  followed  by  a  slight  cough  and  a 
small  amount  of  whitish  expectoration.  In 
1908  the  patient  had  been  treated  at  the 
Clinic  for  urethral  stricture;  he  had  had 
chancre  at  the  age  of  twenty-seven  and  a 
history  of  gonorrheal  infection  over  ten 
years.  He  complained  of  shortness  of  breath, 
weakness,  aching  between  the  shoulders  at 
night,  occasional  night  sweats,  and  that  he 
was  incapacitated  for  work.  He  had  lost 
twenty  pounds  in  weight  in  six  months. 
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Examination  revealed  genernl  adenopathy, 
expansion  was  limited  on  the  left  side  of  the 
chest;  the  percussion  note  was  flat;  vocal 
resonance  and  vncal  fremitus  were  dimin- 
ished. The  breath  sounds  on  the  left  side 
were  distant;  there  were  no  rales,  and  no 
changeable  dullness.  The  pulse  was  regular; 
a  systolic  murmur  heard  at  the  base  and  to 
the  left  of  the  mid-sternal  line  was  believed 


Pncumothurax  did  not  follow  these  operat- 
ive procedures. 

The  patient  returned  to  his  home  Septem- 
ber 2,  and  word  was  received  of  his  death 
in  November. 

We  are  indebted  for  the  following  notes 
to  Dr.  T.  K.  Martin,  of  the  Duluth  Clinic, 
who  performed  the  necropsy: 

"On  opening  the  chest  l)oth  pleural  cavi- 


Kij;.  I.  ■.  iisc  280,177.  Shows  shadow  Imlfritin  imo 
upper  mediastinum. 

to  be  an  accentuated  second  soun<l.  The  sys- 
tolic blood  pressure  was  136,  the  diastolic 
Q2;  the  hemoglobin  and  blood  count  were 
normal.  Examination  of  the  sputum,  the 
Wassermann  reaction,  and  the  electrocardio- 
graphic findings  were  negative. 

Roentgen  e.xamination  revealed  a  dense 
shadow  throughout  the  entire  area  of  the  left 
lung.  This  suggested  fluid,  but  aspiration 
failed  to  reveal  it.  An  attempt  to  elicit  fluid 
two  days  later  by  the  same  method  failed  and 
a  small  incision  was  made,  deep  enough  to 
allow  a  few  tiny  bubbles  of  atr  to  escape. 
The  pleura  was  not  appreciably  thickened 
but  appeared  to  be  adherent  to  the  lung. 


ties  were  found  to  be  obliterated  hy  old 
adhesions  and  the  pericardium  was  adherent 
to  the  pleura  on  the  left  side.  The  lungs 
and  heart  were  removed  en  masse;  in  strip- 
ping down  the  descending  aorta  the  knife 
met  with  an  obstruction,  which  proved  to  t>c 
an  aneurysm  of  the  first  portion  of  the  de- 
scending aorta,  about  9  cm.  by  10  cm.,  con- 
taining an  organized  clot.  The  posterior  wall 
of  the  aneurysm  wa.s  firmly  adherent  to  the 
spine  and  had  produced  pressure  necrosis  on 
the  lateral  aspect  of  three  of  the  dorsal  ver- 
tebrae. 

"There  were  no  abnormalities  of  the  heart 
or   pericardium   except   calcareous   deposits 
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at  the  bases  of  the  cusps.  The  aorta  showed 
numerous  calcareous  plaques  at  the  site  of 
the  aneurysm.  On  introducing  the  finger 
through  the  auricle  into  the  pulmonary  vein 
an  obstruction  was  met  which  suggested  an 
acute  angulation  of  the  vein  from  pressure 
and  distortion  by  the  adherent  aneurysm. 
The  pulmonary  artery  on  the  left  side  was 
patent. 

"The  left  lung  was  dark  red,  glistening, 
and  moist;  on  section  it  was  firm  and  liver- 
like in  consistency  and  contained  no  air. 

**There  was  nowhere  any  evidence  of 
tumor  formation. 

'*A  roentgenogram  was  made  of  the  heart 
and  left  lung  removed  from  the  body  and  in 
this  the  left  lung  cast  a  shadow  more  dense 
than  the  heart  free  from  blood  suggesting 
that  the  antemortem  shadow  in  the  left  lung 
was  due  to  passive  congestion." 

In  Case  280177  the  plates  and  fluoro- 
scopic examination  revealed  a  non-pulsating 
shadow  bulging  into  the  upper  mediastinum, 
which  could  not  be  distinguished  from  the 
arch  of  the  aorta  (Fig.  i).  In  spite  of  the 
patient's  age,  a  negative  Wassermann  reac- 
tion, and  the  fact  that  the  shadow  was  non- 
expansile,  aneur>'sm,  in  our  opinion,  was  the 
logical  diagnosis.  In  the  literature  it  is  gen- 
erally agreed  that  aneurysm  rarely  occurs 
without  a  coexistent  history  of  syphilis;  on 


the  other  hand,  it  is  known  that  patients  may 
acc^uire  syphilis  unknowingly  and  that  the 
Wassermann  reaction  may  be  negative  in  the 
presence  of  syphilitic  infection.  No  expansile 
pulsation  was  observed  in  the  shadow  in  this 
case,  but  it  is  not  always  present  in  aneurysm 
of  the  arch  of  the  aorta. 

In  Case  8734  the  roentgen  findings  were 
definitely  those  of  fluid  in  the  pleural  cavity 
(Fig.  2).  The  course  of  the  aorta  could  not 
be  defined  because  of  the  extent  and  density 
of  the  shadow.  The  clinical  findings  were  as 
characteristic  of  fluid  as  were  the  roentgen 
findings  and  the  history  of  repeated  attacks 
of  pleurisy  and  a  left  side  pneumonia  was 
definitely  misleading. 

In  corresponding  with  Dr.  E.  L.  Tuohy 
of  the  Duluth  Clinic  we  learned  that  because 
of  the  patient's  history  of  syphilis  he  had 
earlier  in  the  summer  been  given  rather  in- 
tensive treatment  for  syphilis  without  any 
apparent  improvement  in  his  condition. 

A  noteworthy  feature  of  these  two  cases 
was  that  the  Wassermann  reaction  was  nega- 
tive in  both,  although  in  the  second  there  was 
a  definite  history  of  syphilitic  infection. 

These  two  cases  are  of  interest  because 
the  roentgen  findings  were  considered  char- 
acteristic enough  to  allow  of  a  definite  diag- 
nosis, yet  necropsies  proved  them  to  be  in- 
correct. 
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1)  Y  the  use  of  films  and  double  screens, 
^^  it  has  recently  become  possible  to  get 
clear  pictures  of  the  maternal  pelvis  and  the 
fetal  skeleton  at  full  term.  This  seemed  to  us 
to  reopen  the  question  of  roentgenographic 
pelvimetry. 

Martins*  has  given  a  very  complete  review 
of  the  literature  on  the  subject  up  to  1914. 
After  the  first  simple  comparisons  of  roent- 
genograms of  tlie  patient  with  those  of  dried 
abnormal  pelves,  various  mechanical  and 
mathematical  methods  were  developed  to 
correct  for  parallax  and  foreshortening.  The 
mechanical  method  culminated  in  the  very 
complicated  and  expensive  chair  designed  by 
Kehrer  and  Dessauer^,  which  reconstructed 
by  threads  in  space  the  straight  lines  connect- 
ing target,  object  and  plate  image  and  meas- 
ured between  their  intersections.  Martins 
found  their  method  accurate  enough,  but 
they  themselves  were  unable  to  get  plates 
clear  enough  to  measure  after  the  first  few 
months  of  pregnancy.  The  mathematical 
method  culminated  with  that  of  Runge  and 
(jruenhagen^  in  191 5,  which  is  both  simple 
and  accurate.  The  only  special  apparatus 
used  is  a  plate  tunnel  and  a  plumb-bob.  They 
availed  themselves  of  the  stereoscope  to  iden- 
tify the  points  from  which  to  measure  on  the 
I)late,  a  refinement  first  used  by  Manges*  in 
1912.  It  is  a  simplification  of  this  method 
that  we  are  offering. 

In  using  films,  it  seemed  desirable  not  to 
use  the  edges  to  orient  them  by,  as  Runge 
and  Ciruenhagen  had  done  with  plates,  so  we 
have  had  a  plumb-bob  impress  its  shadow  on 
each  exposure.  We  have  discovered  a  simple 
construction  for  the  horizontal  projection  of 
the  desired  diameter,  which  is  even  easier 

*  Read  at  the  Winter  Meeting  of  the  Pacitic  Coast  Roentgen 

Roe Ni GEN   Ray  Soctety,  San    Franc 


than  the  perpendicular  from  which  Runge 
and  Gruenhagen  measured,  and  in  addition 
simplifies  the  final  calculation. 

THE   APPARATUS 

We  are  using  a  tube-stand  and  table  of 
standard  mak(j,  the  double  screen  cassettes 
being  carried  on  the  plate  changer  provided 
in  the  table.  Across  the  celluloid  window, 
somewhat  above  the  middle,  is  stretched  a 
wire  (about  20  gauge).  In  the  center  of  tlie 
I  mm.  aluminum  filter  is  a  very  small  lead 
ring,  from  which  hangs  on  a  cotton  string 
a  plumb-bob,  consisting  of  a  rod  3  by  50 
mm.,  with  two  rods  i  by  30  mm.  set  tlirough 
it  near  the  end  at  right  angles  to  its  long  axis 
and  to  each  otlier. 

METHOD    OF   TAKING   THE    PICTURES 

The  target  is  set  88  cm.  above  tlie  plane  of 
the  film.  We  have  chosen  tliis  target  distance 
arbitrarily.  The  shadow  of  the  plumb-bob  is 
observed  on  a  bare  screen,  and  the  tube 
holder  is  tilted  until  the  shadows  of  plumb- 
bob  and  lead  ring  are  concentric,  thus  bring- 
ing the  plumb-bob  vertically  below  the  target. 
The  patient  is  made  to  lie  down  on  the  table, 
with  her  pelvis  over  the  celluloid  window,  a 
lead  marker  is  placed  under  her  right  hip,  the 
tube  is  brought  over  the  right  iliac  region 
and  an  exposure  made.  The  tube  is  shifted 
10  cm.  to  the  left  parallel  to  the  wire  al)ove 
mentioned,  and  another  film  exposed.  It  is 
necessary  that  the  exposures  be  full,  for  an 
under  exposure  will  fail  to  show  the  shadow 
of  the  plumb-bob,  and  the  promontory  of  the 
sacrum  will  probably  be  obscured  by  the 
density  of  the  fetal  head.  With  a  radiator 
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Coolidge  tube  about  1 5  sec.  at  30  ma.  at  a  4 
inch  gap  has  given  readable  pictures. 

MEASURING  THE   FILMS 

The  films  when  dry  are  placed  in  the 
stereoscope,  or  are  viewed  on  the  light  box 
with  a  prism  hand  stereoscope,  and  the 
[)oints  marked  between  which  measurement 
is  desired,  e.  g.,  the  promontory  and  sym- 
physis, the  ischial  spines,  the  brim  at  sacro- 
iliac joint  and  ileopectineal  eminence,  etc. 
Then  on  the  light  box  a  piece  of  clear  cellu- 
loid is  laid  over  one  of  the  films,  and  on  it 
marked  (i)  two  dashes  over  the  shadow  of 
the  wire,  (2)  the  center  of  the  plumb-bob, 
and  (3)  the  points  on  the  pelvis,  labeling 
each  pair.  The  celluloid  is  then  laid  over  the 
other  film,  setting  the  dashes  over  the 
shadow  of  the  wire,  and  the  mark  for  the 
plumb-bob  exactly  10  cm.  from  the  second 
plumb-bob  shadow.  The  points  on  the  pelvis 
are  then  marked  in  their  new  positions. 
Draw  lines  connecting  the  plumb-bob  dots 
with  the  pelvis  dots  belonging  to  each,  and 
another  connecting  the  intersections.  The 
tracing  for  measuring,  say,  the  conjugata 
vera,  will  then  appear  thus  (see  Fig.  i). 

A  centimeter  scale  laid  on  y  gives  the 
length  in  centimeters  of  the  horizontal  pro- 
jection of  the  required  diameter.  A  special 
scale  laid  on  a  and  b  gives  the  height  in 
centimeters  of  each  end  of  the  conjugate 
above  the  plane  of  the  film.  The  length  of 
the  conjugate  is  then  computed  from  the 
formula: 


ACCURACY 

As  a  check  on  the  method  we  have  used  a 
light  wire  10  cm.  long  with  spherical  kn()l)S 
on  the  ends.  This  is  laid  across  the  symphysis 
when  the  exposures  are  made.  If  calculation 
from  the  films  gives  the  length  of  this  cor- 
rectly, then  one  may  be  sure  that  no  mistakes 
were  made,  and  can  trust  the  calculations  for 
the  other  measurements.  Accuracv  in  deter- 
mination  of  the  pelvic  diameters  will  depend 


almost  entirely  on  the  accuracy  with  which 
the  points  are  marked  on  the  films.  That  this 
is  a  real  cause  of  error  was  shown  by  deter- 
minations on  dried  pelves,  where  the  results 
at  times  differed  from  the  calipered  lengths 
of  the  antero-posterior  diameters  by  as  much 
as^  4  mm.  This  I  believe  was  due  to  the  diffi- 
culty of  marking  accurately  the  posterior 


Fig.  I.  Tracing  ready  for  measurement.  M  and  N 
are  the  plumb-hob  marks,  w  and  w  mark  the  wire, 
P  and  P'  the  promontory,  and  S  and  S'  the 
symphysis. 


surface  of  the  symphysis.  The  promontory 
of  the  sacrum  is  also,  to  a  less  degree,  a 
source  of  uncertainty.  The  oblique  diameters 
of  the  inlet  and  that  between  the  ischial 
spines  are,  however,  always  very  definite, 
and  these  are  not  only  of  prime  importance 
in  the  mechanism  of  labor  but  are  most  un- 
satisfactorily estimated  by  the  classical 
methods  of  pelvimetry.  Error  here  has  been 
less  than  2  mm. 

It  should  be  pointed  out  that  the  method 
we  have  described  is  more  widely  useful  than 
rtierely  for  pelvimetry.  It  can  be  used  for 
measuring  almost  any  of  the  dimensions  of 
the  skeleton,  and  perhaps  even  of  soft  parts. 
By  taking  a  third  exposure  to  rule  out  move- 
ment, the  dimensions  of  the  fetus  may  be 
estimated. 
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We  wish  to  thank  Dr.  A.  B.  Spalding  for 
the  interest  he  has  taken  in  this  problem  and 
for  the  use  of  clinical  material  from  the  ob- 
stetrical service  of  Lane  Hospital. 

For  completeness  the  mathematical  treat- 
ment of  the  problem  is  given  below,  but  an 
understanding  of  it  is  not  necessary  in  the 
actual  use  of  the  method. 


Figure  2. 
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Fi^.  3-  Special  Scale  for  Measuring  the  Tracing. 

The  unknown  points  A  and  B  are  pro- 
jected onto  the  horizontal  plane  QRST  from 
the  two  positions  of  the  target  at  K  and  L. 
showing  as  the  points  D.  C.  F  and  G.  M  and 
N  are  the  plumb-bob  shadows  and  lie  ver- 
tically below  K  and  L  respectively.  (Fig.  2.) 

Since  in  the  triangles  KMC  and  LND, 
KM  and  LN  are  vertical,  MC  lies  verticallv 
under  KC,  and  ND  under  LD.  Therefore  E, 


the  intersection  of  MC  and  ND,  is  verticallv 
under  A,  the  intersection  of  KC  and  LD; 
i.e.,  AE  is  vertical. 

Similarly  BH  is  vertical. 

Since  HE  is  horizontal,  the  figure  ABHE 
is  a  right  trapezoid.  Its  hypothenuse,  AB. 
is  the  length  to  be  measured. 

.  •.  (AB)'=(EH)'+  (AE  — BH)' 

EH  is  y  in  Figure  i  and  directly  measur- 
able ;  and  AB  is  the  unknown  length  .r. 
.  •.jr*  =  /+  (AE  — BH)* 


.r==  V/+  (AE  — BH)' 
Since  KL  is  parallel  to  QRST.  KL.  DC 
and  VG  are  all  parallel. 

KL  _  KA 

'  '  •  DC  "~  AC 

KL  +  DC  _  KA  +  AC  _  KC 

DC  ~~"~  AC        ~  AC 

KC         KM 
AC  ~   AE 

KM  _  KL  +  DC 
•Xe"~        DC 


But  -rTr=  -. 


AE  =  KM.  -,, 


DC 


Similarly  BH  =  LN. 


.  AE  =  88. 


and  BH  =  88. 


KL  +  DC 

EG 

KL  +~FG 

We  have  chosen  KM  and  LN  =  88  cm. 
and  KL  :^  ID  cm. 

DC 

DC  +~  10 

EG 

FG  +10 
If,  now,  we  construct  a  scale  on  which  a 

length  of  I  cm.  reads  88. ; ,  we  can  bv 

"  I  +  lO 

applying  it  to  DC  and  FCi,  read  off  directly 
the  magnitudes  of  AE  and  BH  respectively. 
Let  us  call  these  readings  a  and  b,  then  the 
formula  becomes: 

j:=  V/+  (a  — b")'  ' 
For  convenience  we  have  printed  on  a 
piece  of  celluloid  a  centimeter  scale  for  read- 
ing _v  as  well  as  the  special  scale  for  reading 
a  and  b.  ( See  Fig.  3. ) 
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SUMMARY 


A  simple  method  is  described  for  measur- 
ing tony  dimensions,  notably  of  the  female 


cross-arm  plumb-bob.  2.  An  aluminum  filter 
with  small  lead  ring  from  which  to  hang  the 
bob.  3.  A  light  bar  of  known  length  for  an 
automatic  check  on  the  accuracy  of  the  ex- 


pelvis,   by   means  of   roentgen    rays.    The     posure- making.  4.  A  special  scale  to  lessen 
special  apparatus  required  comprises:    I.  a     the  burden  of  the  calculations.  (See  Fig.  5.) 


;.  4.  The  Iwo  films  marked  and  ready  for  tracing.  Dots  have  been  piu  ; 

diameters   (internal).  The  line  drawn  between  the  ischial    tuhcrosil 

»tid  posterior  sagillal  diameter 

isfaetory  reproduction.) 

The  following 


the  ends  of  all  the  principal  pelvic 


(The  films   (akcn 

c  the  measurements  of  ihi: 


show  hardly  enough 
pelvis. 


Pelvic  inlet: 


:ion  was  done  for  ihi 
and  found  to  be  11  cm.,  a  discrepancy  of  2 


Anleroposlcrior 

V    0.5 

+  6" 

=  .i.icir. 

Transverse 

V  13.3 

+  1.5 

=  13.4  ctn 

Rifiht  otiliqne 

V  10.9 

+  S" 

=  I2.0  cm 

Left  ohiiqnc 

V  10.8 

+  ?■ 

=  12.8  cm 
=  .0.1  cm 
=  ...3  cm 
=    6.8  cm 

.\ntcropofiterior 

vT; 

+  9" 

Transverse 

Viij 

+  1.5 

Anteroposterior 

v^T^ 

+  6.5 

Bisischial 

vnj 

+  0 

=  II. 7  cm 

Anterior   sagittal 

V  ... 

+  4- 

=    4.1  cm 

Posterior   sagitla 

V  is 

+  6  = 

=    8.3  cm 

eclampsia  and  at 

operation 

the  true  cotijugatc 
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[Note:  Since  sending  this  in  for  publication 
we  have  acquired  a  Potter-Bucky  diaphragm. 


We  find  that  the  negatives  of  the  [>eivis  taken 
with  tliis  are  very  much  clearer,  and  conse- 
quently capable  of  much  more  accurate  meas- 
urement. 

We  are  using  a  universal  Coolidge  tube  ai 
9  inch  parallel  spark-gap  at  about  15  miliiam- 
peres,  and  find  ihat  fifteen  seconds  is  a  satis- 
factory exposure  for  moderate  size  i)regnaiii 
abdomens.  ] 


Fi^.   5.   Filler,   Plumh-lmb  and   Cunlrol    Rod. 
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PRESENT  PROBLEMS  AND  FUTURE  PROSPECTS  OF 
DEEP  ROENTGEN  THERAPY' 

Hy  ALBKRT  SOILAND,  W.D.,  F.A.C.P. 


\X/'1THIN  the  past  year,  one  of  Ameri- 
'"  ca's  distinguished  physicists  inquired 
of  the  writer  whether  the  roentgen  ray  had 
any  therapeutic  action  on  tissues  other  than 
the  skin.  This  question,  proiHtnndcd  in  all 
seriousness  by  an  acknowledged  export  in 
.r-ray  physics,  if  accepted  as  indicative  of  a 
general  lack  of  knowledge  of  this  work,  re- 
flects rather  discreditably  upon  those  of  us 
who  have  been  endeavoring  to  set  forth  the 
doctrine  of  deep  roentgen  therapy.  We  have 
failed  either  to  present  tangible  facts  in  con- 
vincing form  through  the  medical  press,  or 
we  have  written  too  much  at  random  and 
with  so  apparent  a  lack  of  unanimity  of 
opinion  as  to  disqualify  our  claims. 

For  some  reason,  x-ray  therapy  has  not 
kept  abreast  of  diagnosis,  and  unless  we 
arrive  at  a  certain  stage  of  unification  and 
standardization  of  the  former  our  efforts 


will  not  bear  the  fruit  they  should.  With 
this  purpose  in  mind,  a  brief  survey  of  some 
phases  of  this  work  may  l)e  of  value.  Since 
it  is  generally  admitted  that  in  certain  limited 
diseases  of  the  skin  and  appendages,  the 
.f-ray  is  an  undisputed  dominating  factor, 
we  shall  cnfiiie  our  attention  in  thisdiscus- 
.sion  to  the  present  day  accomplishment  of 
so-called  deep  roentgen  therapy.  We  shall 
also  touch  on  what  are,  in  our  opinion,  the 
most  vital  of  the  problems  facing  the  -i-ray 
operator  to-day. 

In  the  comparatively  recent  peritxl  in 
which  short  wave  lengths  of  .r-radialion 
have  been  produced  in  working  quantities,  a 
mass  of  valuable  therapeutic  data  has  Iiecu 
accumulated.  With  this  as  a  basis,  we  can 
segregate  the  conditions  in  which  favorable 
results  mav  be  expected,  conditions  which 
will  uniformly  show  an  end  result  varying 
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between  more  or  less  permanent  relief  and 
a  clinical  cure.  As  falling  within  this  class, 
we  may  roughly  enumerate  certain  glandular 
and  organic  diseases.  Named  in  the  order 
of  their  responsiveness,  we  would  mention 
localized  adenopathies,  simple  post-infec- 
tious, and  tubercular.  From  this  list,  we  are 
excluding  luetic  and  carcinomatous  glands. 
Next  in  order  are  diseases  of  metabolism 
due  to  hypo-  and  hyper-secretion,  those  in- 
volving the  thyroid,  thymus,  adrenals,  and, 
according  to  more  recent  investigations,  the 
pituitary.  Hyper-activity  of  the  ovary  is 
very  readily  influenced  and  corrected  by  deep 
roentgen  therapy.  The  same  influence  can 
easily  be  obtained  upon  uterine  cells,  partic- 
ularly where  menorrhagia  is  a  sequence.  Fi- 
bromata and  myomata  show  a  uniformly 
favorable  response  in  a  manner  to  convince 
the  most  skeptical.  In  the  spleen  and  its 
associated  leukemias  we  have  a  stay  of  the 
pathological  blood  changes  sufficient  to  make 
the  effort  distinctly  worth  while.  The  list  of 
conditions  enumerated  may  be  said  roughly 
to  include  the  present  day  indications  for 
deep  roentgen  therapy  in  so  far  as  clinical 
relief  may  be  expected,  and  for  which  up  to 
the  present  time  no  other  more  useful  medi- 
cal agent  has  been  found. 

The  question  will  of  course  be  raised:  In 
.  the  malignant  forms  of  internal  disease,  has 
the  X'Tzy  any  action  which  will  warrant  its 
use  ?  From  a  careful  perusal  of  the  literature, 
and  a  knowledge  of  the  work  of  many  con- 
scientious radiologists,  as  well  as  from  our 
own  experience,  which  has  extended  over  a 
period  of  many  years,  we  have  reached  the 
conclusion  that  in  certain  types  of  internal 
malignancies  roentgen  therapy  has  achieved 
some  success.  This  is  particularly  true  in 
carcinomatous  glands.  Those  due  to  an  ex- 
tension of  a  malignant  process  respond  more 
favorably  than  those  due  to  a  true  metas- 
tasis. Our  failure  to  influence  carcinomatous 
masses  has  been  largely  due  to  our  inability 
to  deliver  to  any  particular  deep  area  a  lethal 
dose.  This  is  a  problem  which  the  future 
must  solve.  There  are  on  record,  however, 
a  considerable  number  of  cases  of  sarcoma, 


of  which  we  have  had  several  in  our  own 
practice,  that  have  been  clinically  cured  by 
deep  roentgen  therapy. 

As  is  well  known,  in  carcinoma  of  the  deep 
tissues,  we  have  had  very  little  encourage- 
ment; yet  the  following  case  is  so  extra- 
ordinary that  it  is  well  worth  recording.  The 
patient,  male,  forty-two  years  old,  with  car- 
cinoma involving  the  lower  third  of  the 
stomach  and  the  pylorus,  inspected  through 
abdominal  incision,  was  declared  inoperable 
and  also  pronounced  malignant  by  every  lab- 
oratory and  clinical  test.  He  had  the  usual 
signs  of  advanced  pathology,  pain,  cachexia, 
and  rapid  loss  of  weight,  and  was  referred 
for  roentgen  treatment  as  a  placebo.  The 
upper  abdomen  was  subjected  to  intense 
or-ray  exposures  with  heavy  filters.  In  sixty 
days,  the  patient  had  gained  twenty  pounds, 
his  color  was  better,  his  appetite  and  stomach 
function  greatly  improved.  X-ray  treatment 
has  been  continued  for  several  months. 
Nearly  a  year  has  elapsed  since  the  explora- 
tory incision.  At  present,  the  tumor  is  no 
longer  palpable,  but  the  tissues  on  deep 
pressure  feel  fibroid  and  non-elastic.  The 
patient's  stomach  functionates  properly,  he 
retains  his  normal  weight,  feels  well,  and 
maintains  active  work.  The  outlook  is  de- 
cidedly hopeful. 

The  present  day  problems  of  deep  roent- 
gen therapy  have  to  deal  largely  with  our 
ability  to  deliver  a  sufficient  number  of 
radio-active  units  to  the  tissues  we  wish  to 
influence.  With  the  instruments  now  avail- 
able this  is  acomplished  to  a  certain  degree, 
but  we  are  yet  far  removed  from  an  ideal 
which  will  permit  us  to  deliver  at  will  a 
known  quantity  of  the  energy  of  radiation  to 
a  desired  point.  In  deep  roentgen  therapy, 
our  first  aim  is  to  deliver  to  the  part  sufficient 
radiation  profoundly  to  influence  this  part,^ 
not,  as  is  often  the  case,  merely  to  a  point 
of  stimulation  or  irritation,  but  in  sufficient 
force  to  cause  a  complete  inhibition  of  path- 
ological cell  activity.  From  a  theoretical 
stand-point,  it  would  seem  logical  to  assume 
that  when  a  bundle  of  deeply  acting  rays 
pass  through  cellular  tissues  of  widely  differ- 
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ent  construction  and  function,  both  normal 
and  pathological,  if  such  rays  are  delivered 
in  quantity  sufficient  to  inhibit  the  action  of 
th^  pathological  cells,  the  normal  structures 
must  suffer  equally.  Undoubtedly  this'is  true 
to  a  degree,  yet  there  is  very  little  evidence 
that  such  destruction  actually  occurs.  It  must 
be  remembered  that  we  are  not  referring  in 
these  remarks  to  the  European  1 6-hour  tech- 
nique or  to  JT-ray  necrosis  with  secondary 
destruction  due  to  so-called  burns  associated 
with  the  skin  and  adjacent  tissues.  The 
writer  has  always  assumed  that  in  the  soft 
cellular  tissues  of  the  body  very  little  absorp- 
tion of  rays  occurs,  and  that  only  in  con- 
gested areas  with  cellular  impaction  are  the 
rays  absorbed  sufficiently  to  give  off  the  well- 
known  secondary  effects,  which  are  the 
actual  working  units  of  ray  energy.  If  this 
simple  hypothesis  is  accepted  it  would  easily 
explain  why  we  get  an  apparent  selective 
action  on  pathologic  structures. 

In  our  work,  one  of  the  most  important 
of  the  problems  is  the  thorough  and  effectual 
protection  of  the  skin  and  its  appendages. 
There  is  a  healthy  endeavor  in  this  direction 
now  evident,  and  our  former  two  or  three 
millimeters  of  aluminum  are  now  replaced 
by  six  to  ten  millimeters  of  aluminum.  This 
is  highly  desirable  when  working  with  one 
hundred  kilovolts  or  more.  Another  phase 
of  the  same  problem  is  the  protection  of  the 
operator  as  well  as  of  the  patient.  Under 
such  high  tension  work,  the  patient  is  fre- 
quently better  protected  than  the  operator. 
The  usual  protective  screens,  which  come  as 
a  part  of  the  generating  plant,  are  wholly 
inadequate.  Lead  one-half  inch  thick  on  three 
sides  of  the  operator's  booth  is  none  too 
heavy.  The  lead  glass  windows  in  such  a 
cabinet  should  be  in  layers  to  make  a  one 
inch  thickness.  It  is  doubtful  whether  any  of 
us  take  this  amount  of  precaution,  but  it  is 
rnost  certainly  indicated. 

Radiologists  to-day  have  a  fairly  definite 
idea  of  what  constitutes  a  safe  massive  dose, 
yet  there  is  so  great  a  difference  in  the 
technique  of  the  various  operators  that  a  def- 
inite general  formula  cannot  be  adopted.  A 


massive  dose  through  ten  millimeters  of 
aluminum  filter  has  an  entirely  different 
range  of  activity  from  one  where  four  milli- 
meters are  employed  with  the  same  setting. 
Again,  one  using  an  eight  inch  focal  distance 
and  another  ten,  with  otherwise  the  same 
formula,  will  fall  far  short  of  arriving  at 
the  same  point.  The  greatest  difference  in 
the  formulae,  however,  is  in  the  kilovoltage 
constant.  It  is  extremely  difficult  to  maintain 
a  consistent  ten  inch  back-up  with  our  pres- 
ent equipment,  although  this  point  should 
be  striven  for  if  we  are  to  expect  definite 
effects  deep  down  in  the  tissues. 

Gleanings  from  the  field  make  it  apparent 
that  the  average  massive  deep  dose  ranges 
in  formulae  as  follows:  Voltage  or  spark 
back-up  equivalent  from  7J4  to  lo  inches, 
focal  distance  6  to  lo  inches,  filters  3  to  6 
millimeters  aluminum,  milliamperes  on  tube 
circuit  4  to  6,  time  5  to  10  minutes.  From 
these  various  combinations,  a  very  effective 
deep  massive  dose  could  be  administered, 
and  on  the  other  hand  one  of  no  practical 
use  whatever  could  also  be  chosen.  In  an 
attempt  at  standardization,  the  writer  is  now 
engaged  in  working  on  formulae  based  upon 
the  distance  beneath  the  surface  we  endeavor 
to  reach.  Briefly  these  are  as  follows:  With 
3  constants,  back-up  10  inches,  focal  dis- 
tance 8  inches,  milliamperes  5,  tissues  up  to 
2  inches  below  the  surface,  4  millimeters 
aluminum  filter,  time  7  minutes.  This  dose 
may  be  repeated  twice  within  thirty  days 
over  the  same  skin  area.  Tissues  4  inches 
below  the  surface,  6  millimeters  aluminum, 
time  10  minutes.  This  may  be  repeated  over 
the  same  area  twice  up  to  thirty  days.  Parts 
6  inches  or  more  beneath  skin,  10  milli- 
meters aluminum,  15  minutes  time.  This 
dose  may  be  repeated  three  times  in  thirty 
days.  In  all  this  work,  an  additional  cotton 
filter,  one-half  inch  thick,  under  compres- 
sion, is  employed.  No  further  exposure  is 
permitted  over  the  same  surface  within  three 
months. 

The  future  prospects  of  deep  therapy  are 
distinctly  encouraging.  When  we  look  back 
upon  the  comparatively  few  years  in  which 
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an  effort  has  been  made  to  separate  the 
wheat  from  the  chaff  in  ^-ray  therapy,  we 
have  strong  reasons  to  be  optimistic.  No 
doubt  certain  improvements  in  apparatus 
will  soon  be  developed:  First,  an  electrical 
generator  with  unlimited  voltage,  so  con- 
structed as  to  render  the  patient's  circuit 
free  from  danger ;  second,  a  controlling  de- 
vice calibrated  with  a  selective  system  to 
give  any  range  of  penetrability  desired ;  and 
third,  a  "Coolidge"  tube  of  sufficient  capacity 
to  lend  itself  in  every  way  to  the  require- 
ments laid  down.  If  such  a  development 
occurs  in  the  not  too  distant  future,  the 
scope  and  success  of  deep  roentgen  therapy 
will  be  materially  increased.  Will  such  evolu- 
tion of  or-ray  energy  prove  a  definite  cure  for 


cancer  ?  The  writer  believes  not,  but  he  also 
believes  that  it  will  be  found  in  that  case  to 
be  superior  to  surgery,  and,  combined  with 
the  latter,  will  probably  be  the  best  method 
of  attack,  until  the  true  cause  of  this  terrible 
disease  of  modem  civilization  has  been 
found  and  conquered. 


Addendum:  Since  this  article  was  written,  I 
am  informed  that  American  engineers  are  per- 
fecting high  voltage  tubes  and  transformers  of 
even  greater  capacity  than  those  in  foreign 
service,  and  that  these  will  soon  be  available 
for  our  use.  This  eventuality,  of  course,  will 
necessitate  a  complete  reorganization  of  all  our 
present  treatment  factors. 

The  Author. 
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Dr.  G.  E.  Pfahler.  There  has  been  so 
much  material  presented  in  these  papers 
that  it  is  impossible  to  discuss  everything 
thoroughly.  The  work  presented  by  Dr.  Levin 
was  of  a  fundamental  character,  and  will  give 
us  principles  to  work  on  that  do  not  need  so 
much  discussion. 

The  excellent  results  obtained  by  Dr.  Hick- 
ey  in  the  treatment  of  papillomata  and  car- 
cinomata  of  the  larynx  are  brilliant.  You  can 
get,  however,  good  results,  too,  by  the  external 
application  of  radium  or  ;r-ray.  I  have  had  a 
patient  with  carcinoma  of  the  larynx  for  ap- 
proximately six  years,  treated  by  the  ;r-ray 
alone,  cross-firing  as  much  as  possible  on  the 
disease.  I  have  used  the  intubation  tube, 
adapted  according  to  the  case,  for  the  intro- 
duction of  the  radium  inside.  The  method 
Dr.  Hickcy  has  used  of  bringing  the  capsule 
up  from  below  in  the  tracheotomy  wound  is 
very  good.  I  had  tliought  of  doing  that,  but 
have  never  done  it.  I  have  a  patient  at  the 
present  time  with  a  tracheotomy  woimd,  and 
I  may  carry  out  that  technique  when  I  get 
home. 

I  was  very  much  interested  in  the  needle 
technique  described  by  Dr.  Boggs,  and  I  am 
just  as  enthusiastic  ii)  that  as  he.  I  believe 


that  by  properly  combining  the  radium  with 
the  X'Tsy,  we  can  get  more  carcinomas  of  the 
breast  well  than  by  any  other  means  or  any 
other  combination.  I  had  a  little  experience 
with  one  case  that  has  been  to  me  most  strik- 
ing, and  this  patient  seemed  to  be  hopeless, 
even  for  radiumtherapy,  when  I  started.  The 
patient  had  been  operated  on  a  year  before 
for  carcinoma  of  the  right  breast  The  patient 
was  sent  to  me  with  an  ulcerating  recurrence 
in  the  scar,  approximately  two  inches  in  diam- 
eter, with  indurated  extensions  along  the  scar, 
and  a  nodule  in  the  axilla  of  the  operated 
side,  perhaps  an  inch  in  diameter.  The  un- 
operated  breast  contained  a  ttmior  mass,  a 
group  of  nodules  extending  up  into  the  axilla, 
varying  from  a  half  inch  to  an  inch.  There 
was  present,  also,  mediastinal  infiltration,  pre- 
sumably carcinoma,  extending  outward  into 
the  lung  area.  You  will  admit  that  is  a  pretty 
bad  picture.  There  were  also  numerous  nodules 
in  the  supraclavicular  region  on  the  left  side, 
which  was  the  side  not  operated. 

I  introduced  radium  needles  directly  into 
the  carcinoma  of  the  breast  and  each  of  the 
nodules  leading  up  into  the  axilla,  and  into 
the  recurrent  nodules  in  the  opposite  axilla. 
I  made  surface  application  of  radium  to  the 
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nodules  in  the  supraclavicular  region,  and  I 
made  surface  application  of  the  radium  over 
the  recurrence  in  the  scar.  Then  I  cross-fired 
with  the  ;r-ray  into  the  mediastinum  through 
numerous  portals  of  entry.  That  was  started 
in  February.  So  far  as  we  can  see  to-day, 
either  by  eye,  by  finger  or  by  roentgenogram, 
that  disease  has  disappeared.  That  is  more  of 
a  result  than  I  believed  could  have  been  ob- 
tained by  a  combination  of  jr-ray  and  surgery. 
I  have  used  radium  needles  in  some  other 
cases  of  carcinoma  of  the  breast,  but  they 
were  of  a  kind  that  might  have  gotten  well 
by  other  means.  I  believe  this  case  probably 
would  not  have  recovered,  although  I  have 
had  some  striking  results  even  with  the  jr-ray 
alone,  but  I  am  convinced  that  where  you  can 
bring  the  radium  in  direct  contact  with  the 
part,  either  by  direct  surface  application  over 
a  nodule  or  by  introduction  of  the  needle  into 
the  disease,  you  get  more  pronounced  and 
startling  results  than  by  ^r-ray  application.  It 
may  be  because  we  are  using  more  secondary 
rays  that  we  get  the  more  pronounced  results. 
However,  for  the  treatment  of  general  surface, 
or  for  treatment  into  the  mediastinum,  you 
will  get  better  results  by  the  roentgen  rays. 

Dr.  Kennon  Dunham.  I  should  like  to  ask 
Dr.  Pfahler  what  are  the  sizes  of  the  areas 
of  cross-firing  in  the  mediastinum.  How  large 
an  area  can  be  treated  with  the  ;r-ray? 

Dr.  G.  E.  Pfahler  (Answering  Dr.  Dun- 
ham). About  three  inches  square.  I  would  like 
to  add  a  word  about  cross-firing.  I  see  a  great 
deal  of  marking  up  of  the  chest  and  cross- 
firing.  Unless  you  can  make  that  portal  of 
entry  bring  about  an  actual  cross-fire,  you 
might  as  well  treat  two,  three  or  four  areas 
at  a  time.  You  must  decide,  first  of  all,  as 
near  as  you  can,  where  your  tumor  is,  and  then 
all  your  rays  should  be  passed  through  that 
tumor  area.  You  ought  to  arrange  the  position 
of  your  tube,  etc.,  so  that  your  rays  go  through 
the  tumor.  The  doctor  can  do  better  jr-ray 
therapy  than  the  technician,  because  he  is  sup- 
posed to  know  anatomy  and  he  is  supposed 
to  know  pathology,  and  he  is  supposed  to 
know  where  the  disease  is,  etc.  It  should  be 
his  business  in  each  instance  to  direct  his 
treatment  toward  that  disease. 

Dr.   George  C.  Johnston.  The  statement 


Dr.  Pfahler  has  just  made  in  regard  to  cross- 
firing  and  the  necessity  of  aiming  accurately 
in  the  direction  of  the  tumor  is,  of  course,  cor- 
rect, but  I  would  take  considerable  issue  with 
the  statement  that  radiation  directed  toward 
a  solid  body,  such  as  a  patient,  even  if  not 
directed  in  the  proper  axis,  would  have  no 
effect.  It  has  been  well  established,  I  believe, 
that  all  the  therapeutic  effect  you  get  from 
jr-ray  radiation  is  due  to  secondary  radiation 
in  the  tissue,  so  it  wouldn't  make  so  very  much 
difference  if  the  rays  were  directed  absolutely 
or  not  in  the  proper  mathematical  direction. 
I  have  never  been  able  to  convince  myself  that 
the  filtered  gamma  rays  from  radium  were 
directly  able  to  do  very  much.  It  is  in  all 
probability  the  secondary  radiation  set  up 
which  has  the  effect,  and  the  same  is  true  of 
the  highly  penetrating  or-rays.  Why  do  we  get 
so  much  more  effect  when  we  use  a  highly 
filtered  ;r-i:adiation  with  correspondingly  less 
length  of  application  ?  It  may  be  that  it  is  due 
to  the  secondary  radiation. 

Now,  we  know  that  the  very  radiation  that 
is  therapeutically  effective  is  radiographically 
outlawed.  We  know  that  the  secondary  rays 
will  produce  a  foggy  plate,  but  these  are  the 
rays  which  arc  therapeutically  eflFective,  Did 
you  ever  think  about  that? 

Dr.  W.  C.  Alvarez.  I  would  like  to  call 
attention  at  this  point  to  some  ideas  again 
from  those  worms  I  talked  about  yesterday. 
To  my  mind,  some  of  the  most  stimulating 
work  done  on  the  cancer  problem  has  been 
done  by  a  zoologist.  Professor  Child.  If  you 
wish  to  get  a  new  outlook  on  the  cancer 
problem,  I  would  suggest  that  you  read  his 
book  on  "Senescence  and  Rejuvenescence" 
published  by  the  University  of  Chicago  in 
1915.  There  he  shows  how  the  original  em- 
bryonic cells  are  undifferentiated,  that  is,  they 
are  all  about  alike  and  all  have  the  capacity 
for  rapid  growth.  Later,  as  they  differentiate 
and  take  on  special  functions,  they  fill  up  with 
material  which  he  calls  metaplasm.  This  more 
or  less  fixed  and  dead  material  increases  in 
amount  as  the  cells  grow  older;  and  with  its 
increase,  they  lose  their  original  power  of 
growth  and  multiplication. 

Finally,  a  time  comes  when  the  cell  develops 
the  power  of  eating  up  the  metaplasm,  it 
de-differentiates,  and  in  so  doing  regains  its 
original  power  of  rapid  growth  and  fission. 
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This  method  of  rejuvenescence  is  naturally  of 
great  value  to  lower  organisms,  but  it  con- 
stitutes a  great  menace  to  the  higher  animals. 
I  believe  that  a  careful  study  of  this  mechan- 
ism in  the  lower,  organisms  may  help  us  greatly 
in  finding  the  cause  and  cure  of  cancer. 

The  idea  of  a  metabolic  gradient  comes  in 
in  the  treatment  of  cancer.  The  rapidly  grow- 
ing tumor  cells  probably  have  a  fast  metabolic 
rate  and  a  large  demand  for  oxygen.  We  have 
seen  that  such  rapidly  growing  tissues  suffer 
more  from  some  poisons  than  do  tissues  of 
slow  growth ;  and  the  problem  of  cancer  cure, 
as  I  see  it,  is  to  find  some  substance  which 
will  damage  the  rapidly  growing  cells  and  leave 
intact  the  more  slowly  growing  ones  of  the 
host.  In  working  towards  this  end,  it  would 
be  very  helpful  to  know  exactly  what  the  rates 
of  metabolism  are  in  the  different  parts  of  the 
bodv  and  in  the  tumors. 

Some  of  you  have  asked  me  for  suggestions 
as  to  the  causes  of  nausea  after  roentgen  ray 
treatments.  I  will  say  that  in  the  Hooper 
Foundation,  my  chief.  Dr.  Whipple,  and  some 
of  hi£  associates  have  been  giving  large  dos- 
ages over  the  abdomens  of  dogs,  and  they  have 
found  that  they  can  produce  deep  ulcers  in 
the  mucous  membrane  of  the  stomach  and  in- 
testine. If  the  cone  used  is  a  small  one  the 
ulcers  are  small  and  their  edges  are  sharply 
limited.  If  such  lesions  are  produced  in  man 
they  may  account  for  some  of  the  digestive 
upsets  seen  after  roentgen  ray  treatment. 

• 

Dr.  W.  S.  Lawrence.  I  would  like  to  hear  a 
little  discussion  on  the  matter  of  equivalent 
filtration.  This  is  what  brought  the  thought 
to  my  mind.  Someone  in  a  paper  yesterday 
said  he  was  using  one  millimeter  of  copper 
and  that  one  millimeter  of  copper  was  equival- 
ent-to  19  mm.  of  aluminum.  Now  if  that  is 
true,  I  would  like  to  know  it.  Roentgen,  in 
his  original  paper,  stated  that  the  jr-ray  pene- 
trates all  materials  in  proportion  to  their 
specific  gravity.  I  do  not  know  that  that  law 
has  ever  been  proven  false.  Now-  copper  is  only 
about  three  times  as  heayy  as  aluminum,  and 
three  or  four  millimeters  of  aluminum  ought 
to  be  equivalent  to  one  millimeter  of  copper. 

One  other  point  I  would  like  to  suggest :  In 
treating    a    widespread    involvement    like    the 


case  Dr.  Pfahler  mentioned,  of  carcinoma  in- 
volving practically  the  whole  thorax,  and  par- 
ticularly where  the  lungs  are  involved,  I  think 
the  distance  method  over  a  large  area  is  a 
much  more  valuable  method  of  application 
than  the  method  of  blocking  off  in  small  areas, 
because,  as  Dr.  Pfahler  said,  in  small  areas 
improperly  directed,  the  part  below  w-ill  not 
get  the  required  amount.  Although  there  is  a 
difference  of  rays  which  gives  you  some  cross- 
fire, even  though  you  direct  the  central  rays  at 
right  angles,  still  the  part  below  the  center  of 
one  of  those  areas  would  get  only  about  what 
the  skin  would  stand  at  six  or  eight  inches, 
according  to  the  distance  you  select.  But  if  you 
get  twenty  inches  from  the  part,  and  hit  a 
large  area,  then  the  part  below  will  get  nearly 
as  much  as  the  skin  and  the  effect  will  be  much 
greater  and  incidentally  you  save  a  great  deal 
of  time. 

Dr.  a.  L.  (iRAV.  I  (Hdn't  hear  all  of  Dr. 
Rickey's  paper,  but  many  of  the  members  will 
recall  that  at  the  meeting  in  Niagara,  I  re- 
ported four  cases  of  laryngeal  papillomata 
treated  by  the  x-vslv  with  almost  complete 
success  in  all  four  of  them.  I  have  since  added 
two  adult  cases.  I  would  like  to  know  from 
Dr.  Hickey  how  long  he  treated  this  case,  and 
how^  long  he  waited  after  the  treatment?  My 
experience  with  cross-fire  radiation  in  laryn- 
ijeal  i)apillomata,  non-malignant,  has  been  very 
satisfactorv. 

Dr.  p.  M.  Hickey.  In  reply  to  Dr.  Gray's 
statement,  I  will  state  that  I  waited  between 
three  and  four  years.  She  had  treatments  ex- 
tending over  three  months,  and  was  also 
treated  elsewhere  by  the  a--ray.  I  tried  to  bring 
out  in  the  paper  that,  from  a  clinical  stand- 
point, there  are  tw'o  kinds  of  laryngeal  papil- 
lomata, one  of  which  is  very  amenable  to  sur- 
.ijical  treatment,  and  the  treatment  I  suggested 
is  simply  for  those  intractable  cases  of  papil- 
lomata of  the  larynx.  A  certain  number  are 
very  amenable  to  surgical  treatment,  and 
evidently,  from  the  Doctor's  remark,  to  roent- 
.ijen  treatment,  also.  There  is,  however,  another 
class  which  tends  to  recur  very  persistently 
and  it  is  in  that  class  I  suggested  the  contact 
application  of  radium  .to  the  papillomatous 
masses. 
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WASHINGTON  MEETING 

The  Twenty-second  Annual  Meeting  of 
The  American  Roentgen  Ray  Society 
will  be  held  in  Washington,  September  27, 
28,  29  and  30,  1 92 1.  Headquarters,  meetings 
and  exhibits,  will  be  at  the  Hotel  Washington, 
Pennsylvania  Avenue,  opposite  the  Treasury. 

Hotel  accommodations  for  members  and 
guests  may  be  arranged  at  the  Washington 
Hotel  and  The  New  Ebbitt.  In  making  res- 
ervations state  that  you  are  attending  the 
meeting  of  The  American  Roentgen  Ray 
Society.  Mr.  A.  Gumpert,  Manager  of  the 
New  Ebbitt,  has  agreed  to  see  that  all  those 
attending  the  Convention  are  taken  care  of. 
Therefore  anybody  not  getting  what  he 
wants  should  communicate  direct  with  him. 

The  hotel  rates  are  as  follows : 

Hotel  Washington,  every  room  having 
private  bath  with  shower,  tub  and  running 
ice  w^ter  (European  plan  only)  : 


Single  rooms 

Double  rooms  (double  bed) 

Double  rooms  (twin  beds) 


Per  day 
$5.00  to  $7.00 
8.00 
10.00  to  12.00 


The  New  Ebbitt  (European  plan  only)  : 

Per  day 
Single  room  without  bath  $2.50 

Single  room  with  bath  4.00 

Double  room  without  bath,  each  person  $2.50 
Double  room  with  bath,  each  person,       3.50 
Also  a  number  of  large  suites,  both  with 


and  without  bath,  which  will  comfortably 
accommodate  upwards  of  four  persons.  On 
these  suites  they  would  make  a  rate  of  $3.00 
per  day  each  person,  with  bath,  or  $2.00  per 
day  each  person  without  bath. 

For  information  regarding  the  program, 
those  wishing  to  read  papers  or  to  show 
slides  at  the  meeting  should  communicate 
direct  with  the  President,  Dr.  A.  C  Christie, 
1 62 1  Connecticut  Avenue,  N.  W.,  Washing- 
ton, D.  C. 

For  information  regarding  commercial  ex- 
hibits and  other  business  matters  connected 
with  the  meeting,  address  the  Business  Man- 
ager, Paul  B.  Hoeber,  67-69  East  59th 
Street,  New  York  City. 

It  is  hoped  to  arrange  fof  special  trains 
arid  cars  from  various  sections.  Details  re- 
garding this  will  be  announced  later. 

preliminary   announcements 

Dr.  A.  C.  Christie,  President  of  the  So- 
ciety, announces  that  plans  for  the  program 
of  the  Annual  Meeting  of  the  Society  next 
fall  are  now  well  under  way.  Dr.  Rene 
Ledoux-Lebard  will  give  the  Caldwell  Lec- 
ture on  the  subject  of  "Deep  Roentgen 
Therapy."  It  is  planned  to  give  a  much 
larger  place  on  the  program  to  papers  on 
therapy  than  has  hitherto  been  done.  The 
plan  is  to  hold  the  meeting  for  four  days, 
giving  the  entire  first  day  to  papers  on  ther- 
apy and  to  have  the  papers  on  physics  during 
the  forenoon  of  the  second  day.' This  will 
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enable  those  who  are  interested  only  in 
therapy  to  leave  about  the  middle  of  the 
second  day,  while  those  interested  only  in 
roentgen  diagnosis  would  not  feel  it  neces- 
sary to  atend  until  the  beginning  of  the  sec- 
ond day.  Those  interested  in  both  diagnosis 
and  therapy  would  probably  wish  to  be  pres- 
ent the  entire  four  days. 

It  is  believed  that  this  plan  will  make  the 
meeting  of  interest  to  a  much  larger  number 
of  men.  It  is  requested  that  those  who  have 
papers  to  present  at  the  meeting  communi- 
cate with  the  President  of  the  Society  at  as 
early  a  date  as  possible. 

A.  C.  Christie. 


WESTERN    SECTION 

The  American  Roentgen  Ray  Society 

• 

The  second  annual  meeting  of  the  West- 
ern Section  of  The  American  Roentgen  Ray 
Society  will  be  held  at  Portland,  Oregon, 
May  27th  and  28th,  1921.  The  headquarters 
will  be  at  the  Portland  Hotel,  and  the  Chair- 
man of  the  Local  Committee  on  Arrange- 
ments is  Dr.  Roy  A.  Payne,  Stevens  Build- 
ing. 

Every  facility  will  be  provided  for  the 
demonstration  of  plates  and  sfides.  On  Fri- 


day afternoon  time  will  be  taken  for  an  auto- 
mobile trip  over  the  famous  Highway,  and 
the  banquet  will  be  held  on  Friday  night, 
May  27th. 

The  National  Society  has  been  requested 
to  send  President  Christie  to  the  meeting, 
and  it  is  hoped  that  he  will  be  present.  One 
day  of  the  meeting  will  be  occupied  by  the 
Western  Section  of  The  American  Roentgen 
Ray  Society,  and  the  other  day  by  the 
Pacific  Coast  Roentgen  Ray  Society.  The 
following  papers  have  already  been  promised 
for  the  Western  Section  program : 

Super-radiation  and  Delayed  Reactions; 
Albert  Soiland,  M.D.,  Los  Angeles. 

Postural  Variations  in  Cecum  and  Colon 
and  their  Interpretation;  Roy  A.  Payne, 
M.D.,  Portland,  Oregon. 

Fractured  Vertebrae;  William  B.  Bow- 
man, M.D.,  Los  Angeles. 

Treatment  of  Leukemia;  H.  B.  Thomp- 
son, M.D.,  Seattle. 

Subject  to  be  announced ;  Dr.  Charles  M. 
Ruggles,  San  Francisco. 

Subject  to  be  announced;  Dr.  Charles  M. 
Richards,  San  Jose. 

•The  Pacific  Coast  Society  will  have  sev- 
eral papers  of  interest  in  their  Section,  and 
the  meeting  promises  to  be  very  successful. 
W.  Warner  Watkins,  Secretary. 


Subscribers  to  The  American  Journal  of  Roentgenology  visiting  >(eu;  Tor^  City,  are  in- 
vited to  makf  the  office  of  The  Journal  (69  East  59th  Street,  Hew  YorX)  their  headquarters.  Mail, 
packages  or  baggage  may  be  addressed  in  our  care.  Hotel  reservations  will  gladly  be  made  for  those 
advising  us  in  advance;  in  this  case,  \indly  notify  us  in  detail  as  to  requirementj  and  prices.  List  of 
operations  in  Hew  Yor\  hospitals  on  file  in  our  office  daily. 
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GrENZKX   DES   XoRMALEN    UND  ANFAENCiE  DES 
pATHOLOdlSCHEN     IM     ROENTGENBILDE.     Bv 

Prof.  Doctor  Alban  Kohler,  Wiesbaden. 
Third  Kdition,  revised  and  enlarged,  xi  + 
415  pages.  Illustrated.  Published  by  Lucas 
(rrafe  and  Sillem,  Hamburg. 

It  has  been  a  distinct  pleasure  to  review  the 
third  edition  of  Dr.  Kohler's  book  which  ap- 
peared in  May,  1920. 

This  edition  has  been  enlarged  by  nearly  one 
third.  As  it  was  impossible  for  Dr.  Kohler, 
during  the  period  of  the  war,  to  have  access 
to  the  medical  literature  of  the  world,  the  re- 
vision re])resents  almost  entirely  the  results  of 
his  own  investigations  and  experience.  There 
are  415  pages  of  text  introduced  by  a  general 
part  of  eleven  pages.  All  sections  of  the  edition 
have  been  more  or  less  enlarged,  important 
additions  having  been  made  to  the  general 
section  and  the  sections  dealing  with  the  car- 
diovascular svstem,  the  osseous  svstem  and 
pneumatic  cavities.  Attention  is  given  to  the 
outlining  of  growing  bone,  to  inconstant  parts 
of  the  skeleton,  islands  in  the  compacta,  gen- 
eral disturbances  of  growth  and  to  a  great 
number  of  minor  conditions  of  the  skeleton. 
These  are  thoroughly  described  in  238  pages. 
Sixty  pages  are  devoted  to  the  thorax  and  105 
to  the  abdomen.  Concerning  the  gastro-intes- 
tinal  tract  there  has  been  no  change  made 
bevond  that  contained  in  the  second  edition. 


There  is  a  complete  index  and  an  extensive 
bibliography. 

The  author,  in  his  preface  to  this  edition, 
calls  attention  to  the  illustrations  which  are 
tracings  of  the  original  roentgenograms,  exact 
to  the  millimeter,  and  mechanically  reduced 
in  the  Academy  of  Arts.  These  tracings  are 
excellent  iti  their  simplicity  without  undue 
elaboration  and  consequently  reveal  at  a  glance 
the  normal  condition  or  lesion  they  are  in- 
tended to  illustrate. 

The  object  of  Dr.  Kohler's  book  is  concisely 
summarized  in  the  title.  Its  value  lies  mainly 
in  its  descriptions  of  early  pathologic  changes 
and  its  demonstrations  of  the  wide  variations 
which  mav  exist  within  normal  limits  and 
which  are  a  constant  source  of  error  in  the 
interpretation  of  roentgenograms.  Typical  le- 
sions have  been  described  and  pictured  often 
enough ;  the  great  difficulty  lies  in  making  ac- 
curate diagnoses  of  early  pathologic  changes, 
in  view  of  these  wide  limits  of  normal  vari- 
ation. 

This  excellent  discussion  of  normal  and 
early  pathologic  processes  should  be  carefully 
studied  by  every  physician  contemplating  the 
study  of  roentgenology,  and  even  the  expert 
would  profit  by  carefully  reading  this  work, 
for  it  presents  the  very  foundation  upon  which 
interpretation  rests. 

R.  D.  Carman. 
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PNEUMOPERITONEUM 


BY 

DR.  ARTHUR  STEIN  6?  DR.  WILLIAM  H.  STEWART 

NEW  YORK  CITY 


The  illustrated  monograph  on  "Pneumoperitoneum"  now 
in  preparation,  will  contain  a  complete  historical  review  of  the 
evolution  of  the  new  diagnostic  method  of  air  or  gas  inflation  of 
the  abdominal  cavity,  in  combination  with  Roentgen  examina^ 
tion.  The  authors,  who  after  a  careful  study  of  its  merits  intro^ 
duced  this  procedure  in  America,  give  a  full  description  of  their 
own  technique  and  contribute  a  series  of  excellent  Roentgeno' 
grams  obtained  by  its  employment.  The  new  method,  which  is 
shown  to  be  safe  and  painless  when  properly  employed,  is  fully 
described,  consisting  of  inflatipn  of  the  abdomen  with  a  mixture 
of  different  gases,  a  modification  which  will  make  it  an  office  pro^ 
cedure  and  obviate  the  necessity  for  deflation  after  the  Roen^en 
examination  has  been  completed.  The  text  is  enriched  by  actual 
Roentgenograms  of  various  abdominal  organs  in  which  all  details 
of  the  plate  are  preserved,  permitting  a  better  interpretation  of 
abdominal  pathology,  so  that  the  progressive  physician  will  find 
in  this  monograph  not  only  a  valuable  source  of  information,  but 
a  practical  adjuvant  in  the  solution  of  diagnostic  problems  not 
amenable  to  any  of  the  older  methods  of  examination. 


SOUTHWORTH  COMPANY 

PUBLISHERS  TROY,  NEW  YORK 
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Br.  9t.  tSfiteHieRi-ClrtDatte 
^^Made  by  a  Roentgenologist  for  Roentgenologists*^ 


-h  SPEED  -  GRAIN 


THIS  IS  THE  FORMULA  BY  WHICH  YOU  ARE  ASKED  TO 
JUDGE  ALL  -T-E"  SCREENS. 

The  •T-E"  is  GUARANTEED  to  be  faster  and  have  less  grain 
than  others  and  is  SOLD  WITH  THIS  UNDERSTANDING. 

NEW  -THIN"  MODEL  FOR  DOUBLE  SCREEN  TECHNIQUE. 

The  STANDARD  '^^E"  is  so  fast  and  free  of  grain  that  the  use 
of  a  second  screen  is  not  necessary  for  the  production  of  perfect 
roentgenograms.  You  are  respectfully  requested  to  verify  this  asser- 
tion by  critical  tests  and  in  practical  work. 


If  unable  to  obtain  Screens  from  regular  dealers  please  communi- 
cate directly  with  the  Laboratory. 


For  further  particulars,  prices  and  samples  of  the  New  Improved  ScreeUi 

circulars  on  technique,  etc.,  apply  to 

H.  THRELKELD- EDWARDS,  M.D. 
X-Ray  Laboratory,  Sooth  Bethlehem,  Pa.,  U.  S.  A. 
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THE  SWEETBRIAR  LABORATORIES 


PITTSBURGH,  PA. 
Announce  the  appearance  of  the 
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SUPERIOR" 


INTENSIFYING  SCREEN 

[The  screen  with  a  replacement  value} 
JUST  WHAT  ITS  NAME  IMPLIES 

■  « 

A  fast  grainless  flexible  screen  with  hard  smooth  surface  which 
will  not  absorb  dirt  and  can  be  scoured  with  soap  and  water ;  and 
which,  if  scratched  or  worn  out,  can  he  replaced  at  a  fraction  of 
its  cost. 


Mounted  in  your  own,  or  in  new  cassettes. 


Single  for  plates. 
Costs  no  more  than  others. 


Double  for  films. 
Lasts  much  longer. 


Consult  your  dealer,  or  order  direct  if  he  cannot  supply  you. 


Address 


W.  A.  WILSON,  Secretary 

1737  Oliver  Building 

Pittsburgh,  Pa. 
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KALENBORN  X-RAY  UNIT 

*    (OIL -IMMERSED  RECTIFIER) 

SILENT— POWERFUL— COMPACT 

Particularly  adapted  for  Electro-Therapy,  although  suitable  for  all  classes 
of  X'Ray  work.  Transformer  and  Rectifier  operate  under  oil,  reducing  noise 
to  a  minimum  and  eliminatii^  usual  troubles  due  to  atmospheric  conditions. 


CONTROL  CAB-  CAPACITY  30  TO 

INET  ENTIRELY  100   KILOVOLTS 

SEPARATE  FROM  AND  UP  TO  100 

TRANSFORMER  MILLIAMPERES 


This  is  not  a  new  machine,  but  a  new  model  of  a  machine  that  has 
stood  the  test  of  time  and  hard  lisa^e.  We  will  gladly  refer  those  interested 
to  prominent  Roentgenologists  who  have  hadmodeU  in  successful  opera- 
tion for  several  years. 

Service  stations  are  being  established  in  all  parts  of  the  United  States. 

Prompt  delivery  can  be  made. 

Our  latest  model  will  be  exhibited  at  the  Washington  meeting. 

Correspondence  is  solicitei  and  all  details  will  be  fully  gone  into  on 
request.  Reliable  dealers  wanted. 

LORIN  A.  NOTT,  Manufaaurer's  Agent 
66^  Howard  Street  San  Francisco,  Calif. 
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foUeramartIa 


plTLANTIC  CITY, N.J. 

ON  THE   BEACH   AND  THE  BOARDWALK 


Tliese  two  most  delightful  of  Atlanac  Gty*s  &mous 
hotels  have  been  consolidated  tn  ownvship  and 
man^ement.  The  individual  charm,  homelike  ap- 
pointments, hospitable  attention  and  setvi^  so  lo^ 
a  definite  part  of  each  house,  as  weQ  as  the  general 
policies,  will  continue. 

HADDON  hall  :  Emnsive  additions  now  bring 
its  front  to  the  Boardwalk  and  the  sea  in  a  series  of 
artistic  and  beautiful  pavilions,  fountain  court,  ^iden 
and  sun  rooms,  and  arched  and  tiled  porches  openit^ 
direcdy  on  the  beach. 

CHALFONTE:  Many  alterations  and  improvements 
have  been  made  for  the  perfect  comfort  of  guests. 
At  both  hotels;  delightful  sunny  rooms,  single  or  en 
suite.  I-Ioc  and  cold  salt  sea  water  in  every  room;  salt 
sea  air  at  every  window.  Cuisine  always  the  besL 
Golf  and  Yacht  (Hub  privileges. 


LEEDS  AND  UPPINCOTT  COMPANY 
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Made  entirely  of  Aluminum 


SHOWING  THE  EASE  WITH  WHICH  THE 
CASSETTE    IS    OPENED     AND     CLOSED. 

The  Kaye38  Cassettes  are  made  entirely  of  aluminum 

— no  wood  to  warp,  spring,  or  crack  open  at  the  corners. 

A  brand  new  idea  that  has  earned  universal  approval  and 

brought  about  excellent  results. 

Let  us  send  you  complete  information. 

The  KnyScheerer  Corporation^ 
of  America  ^* 


ELECTRO-MEDICAL  DEPARTMENT 
56-58  West  ajRD  St.  New  York 
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3  UNIFORM  SIZES  Send  for  samples  and  price  list. 

„         „     X..  i/f.         i/.t        Or,  $i.oo  will  bring  you  a  complete 

X5         4    xo         4/,    xto/,    •  assortment  of  all  the  SiKs  and  styles,  in- 
12  STANDARD  STYLES  eluding  the  Series  of  the  entire  mouth. 


Austin  Place  and  East  144TH  St.  New  York  City 
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THE  X-OGRAPH  FILM 
REGISTERING  HOLDER 
MAKES  DIRECT  DIAG- 
NOSIS  MORE  CERTAIN 


MADE  OF  POLISHED 
ALUMINUM  — CON- 
TAINS TWO  SHEETS 
OF  OPTICAL  GLASS 


The  two  films  in  an  X-Ograph  Dental  Film  Packet  are  in  perfect 
register  when  the  exposure  is  made.  Re-registcrii^  the  developed  films 
doubles  the  contrast  and  detail — produces  results  better  than  the  best 
single  film,  makes  indistinct  conditions  clearly  visible. 


BUCK  X'OGRAPH  COMPANY 

ST.  LOUIS.  MO. 

Tour  dealer  can  supply  you. 
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Fluoroscopic  Transformer  6?  Control 

"Twenty-three  Tears  of  Satisfied  Users" 


This  newest  development  in  the  Wappler  line  consists  of  an  oil  immersed  trans- 
former, with  cord  reels  mounted  on  its  terminals;  and  a  control  unit — mounted  on  castors. 
CJuality  is  paramount. 

A  very  desirable  outfit  for  the  general  practitioner  desiring  to  do  both  radiographic 
and  fluoroscopic  work.  Beyond  that  it  is  a  most  useful  accessory  for  a  hospital  needing 
two  separate  outfits, — or  as  a  resmx  transformer. 

"nie  transformer  is  designed  to  operate  either  the  ten  (lo)  or  thirty  (30)  milliampere 
radiator  type  Coolidge  tube  with  maximum  efficiency  at  a  5  inch  back-up. 

Bulletin  #91  completely  describii^  the  above  apparatus  will  be  gladly  sent  on  request. 

WAPPLER     ELECTRIC     COMPANY,     Inc. 

SHOW  ROOMS 
173  EAST  87th  ST.,  NEW  YOBJC 
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CHARLES  BENDER 

ofiers  you  (subject  to  prior  sale)  U.  S.  Government  surplus  stock  of 

EASTMAN  DUPL1TI2ED  X^RAY  FILMS 

in  original  packages  (guaranteed) 

Some  of  the  leading  hospitals  and  Roentgenologists  have 

purchased  a  years  supply  or  more. 


net,  f.  o.  b.  BrooUyn 

5x7         "        '        "         '        '        '$.50  per  do^n 

8x10        -        ^w        ^        ^        ^         i.oo  per  dozen 

10  X  12        '        '        "        "        '        '         1.75  per  dozen 

No.  I A  Dental  Film  ij4x2^       ^       ^  .10  per  dozen 

No.  I  Dental  Film  i^  x  i^       ^       ^  .10  per  dozen 

Diagnostic  X^Ray  Plates  10  x  12        ^  2.50  per  dozen 

The  follotmng  discounts  apppy: 

On  all  orders  received  amounting  to  $xoo.oo  —  5% 
On  all  orders  received  amounting  to  200.00  —  xo% 
On  all  orders  received  amounting  to  300.00  —  15% 
On  all  orders  received  amounting  over  400.00  —  20% 

(F.  O.  B.  BROOKLYN) 

Have  sold  nearly  50,000  dozen  Plates  and  Films 

TELEPHONE  OR  TELEGRAPH  YOUR  ORDER  NOW 
AND  WE  WILL  FILL  IT  PROMPTLY 


CHARLES  BENDER 

805  Eighth  Avenue  phone,  south  2823  Brooklyn,  N.  Y. 
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STOP 


HAS  IT  EVER  OCCURRED  TO  YOU  HOW  FREQUENTLY  A 
PERSON  WHEN  PURCHASING  A  PIECE  OF  APPARATUS  OVER- 
LOOKS THE   MOST  IMPORTANT   DETAIL? 

THE  FLUOROSCOPIC  SCREEN  IS  THE  MOST  IMPORTANT 
DETAIL  OF  A  FLUOROSCOPE,  FOR  WITHOUT  IT  THE  APPARA- 
TUS  IS  OF  NO   USE. 

THE.  FLUOROSCOPIC  SCREEN  SHOULD  BE  PERMANENT, 
AND  MUST  NOT  DETERIORATE  UNDER  ANY  OF  THE  CONDI- 
TIONS IMPOSED  UPON  IT:  BRILLIANT  AND  GRAINLESS,  GIVING 
A  CLEAR  UNIFORM  LIGHT;  AND  WITHOUT  PHOSPHORESCENT 
AFTERGLOW. 

PATTERSON  FLUOROSCOPIC  SCREENS  HAVE  ALL  OF 
THESE  ATTRIBUTES.  SPECIFY   PATTERSON. 


SEND   FOR  OUR   NEW  CATALOGUE. 


FOR    SALE    BY    YOUR    DEALER 


THE    SIGN    OF    QUALITY 


THE  PATTERSON  SCREEN  COMPANY 

TOWANDA,  PENNSYLVANIA,   U.  S.  A. 
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INJURIES  &>  DISEASES  OF 
THE  BONES  AND  JOINTS 

THEIR  DIFFERENTIAL  DIAGNOSIS  BY  MEANS  OF  THE  ROENTGEN  RATS 

By  FREDERICK  H.  BAETJER,  M.D. 

Associate  Professor  of  Roentgenology,  Johns  Hopl{ins  Unixfersity 
Roentgenologist,  Johns  Hopkpis  Hospital 

And  CHARLES  A.  WATERS,  M.D. 

Instructor  in  Roentgenology,  Johns  Hopl(ins  •  University 
Assistant  Roentgenologist,  Johns  Hopl(ins  Hospital 

THE  long-awaited  book  by  Dr.  Baetjer  is  now  ready.  There  really 
is  little  further  to  say  after  mentioning  the  names  of  the  authors 
and  the  title  of  the  book. 

Seldom  in  medical  literature  has  there  been  so  auspicious  a  blending 
of  author  and  subject.  There  is  a  demand  not  only  for  a  book  on  the 
X-rays  of  the  Bones  and  Joints,  but  also  for  a  complete  presentation  of  Dr. 
Baetjer's  views  on  the  subject.  The  table  of  contents  on  page  opposite, 
shows  the  completeness  with  which  the  subject  is  covered  and  in  view 
of  the  avidity  with  which  Dr.  Baetjer's  lectures  and  papers  have  been 
sought  for,  it  is  felt  that  this  complete  work  from  his  pen  will  remain  the 
standard  for  many  years  to  come. 

LARGE  OCTAVO,  EXTRA  CLOTH      -       35O  PAGES       '       ILLUSTRATED  WITH  333 

ROENTGENOGRAMS  AND  I  LINE  DRAWING  '  -  PrICE  $I0.00  7N(ct 

{Sent  postpaid  on  receipt  of  price.) 

Published  by  PAUL  B.  HOEBER 

Publisher  of  The  American  Journal  of  Roentgenology 
67-69  East  59TH  Street  New  York  Cmr 
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RELIABLE  AND  CONSISTENT  RESULTS 

are  obtained  from  Coolidgb  Tubes  when 


(ill!,(DS^ 


MODEL  24 
MILLIAMMETERS 

are  used  to  measure  the  tube  cuirent,  because  they  are 
accurate  and  not  affected  by  external  electrostatic  in' 
fluences.  Consequently  they  indicate  the  exact  tube 
current.  Inferior  instruments  do  not  do  so,  with  the 
result  that  erratic  and  unsatisfactory  results  are  ob' 
tained.  You  must  have  the  highest  grade  of  instrument 
equipment.  Why  not  get  it  by  insisting  on  having 
Weston  Instruuents? 
We  mil  he  glad  to  teU  you  about  our  instruments  for  X'Ray  service. 

WESTON  ELECTRICAL  INSTRUMENT  COMPANY 

l6o  Weston  Ave.  Offices  in  all  pTinapal  cities  NewARK,  N.  J. 
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1 
I  CENTRAL  X-RAY  PLATES    | 

I  ioo%  SATISFACTION  | 

QUALITY     :     UNIFORMITY     :     SPEED  f 

i 
LATITUDE     :     CONTRAST     :    DETAIL  I 


^  AN  X-RAY  PLATE  THAT  INSPIRES  CONFIDENCE  ;* 
<■  DEPENDABLE  AND  FUNDAMENTALLY  PERFECT  f. 
%  ASK  TOUR  DEALER  'tO  SUPPLT  TOU  % 

i.  t 

i       Centrai.  Dry  Plate  Company  St.  Louis,  Mo.      ' 
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WHY  NOT  SEND  US 

YOUR  X-RAY  TUBES 
FOR  REPAIRS? 


Prompt  Service  and  Satisfaction  Guaranteed. 


E.  MACHLETT  ^  SON 

153  East  84  Street  New  York  Cnr 


For 

ELECTROTHERAPEUTIC 

APPARATUS 

SEE  SNOW! 

We  carry  a  fiill  line  of  Electric  light  Bath  Cabinets  and  Bakers,  High  Frequency 
Machines,  Sinusoidal,  Galvanic  and  Faradic  Outfits,  etc. 

We  can  give  you  the  latest  and  best  in  X^ray  equipments  of  any  size  complete 
with  cxx)UDGB  accessories. 

Have  you  seen  the  New  Thompson  Plaster  Dental  and  30  Ma.  Self-Recttiying 
Outfits?  Let  us  demonstrate  them. 

If  you  are  in  the  market  for  any  equipment,  it  will  pay  you  to  write 

THOMAS  B.  SNOW 

212  East  23RD  Street  New  York  Cnr 
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I  IMPERIAL  X-RAY  PLATES  | 

/      Combine  with  great  speed  and  full  modeling  ^ 

^              the  Imperial  mechanical  perfection.  i 

NEW         IMPEX         NEW  I 

IMPERIAL  SCREEN  COATED  S 

X-RAY  PLATES  | 

NORMAL  EXPOSURES  REDUCED  BY  95%  | 


H 


G.  GENNERT,  Distributor 


i. 


NEW  YORK    -    CHICAGO    -    LOS  ANGELES     -     SEATTLE        | 

24-36  Eat  ijth  Stcan       139-141  N.  Wabaih  Av*.  aoS  So.  Spnng  Street  iioa  Pint  Ave.  k 


The  MARVELLOUS  X-RAY  PLATE 
"IMPEX" 

(PateiOf  applied  firr  in  all  caiaariet.) 

Invennd  by  Dr.  LEONARD  LEVY,  MA.,  F.I.C,  Chief  Oianiit  of  the  Cox-Cavetidiih  Electiial  Co.,  Led. 

Manufaaured  Under  License  by  the  Imperlal  Dry  Plate  Co.,  Li-d.,  of  London 

The  introduction  of  this  remarkable  X-ray  Plate  has  been  heralded  by  theleading  radiologists  as  the 

greatest  advance  in  Radiology  since  its  advent.  Its  outstandingfeatureis  that  it  reduces  exposures  to 

ONE  TWENTIETH  OF  THE  NORMAL 

Thii  and  olhcr  TtiaarkaUt  Jiaturrs  art  tritfiy  lammtd  up  hrmndtr: 
I.  Nonnil  exponire  of  ^  tteonds  i>  i 
.  InKanianeoua  Radiognphy  becomei  t 


3.  No  inteiuijying  KTeen  required,  [hu>  no  caisette  to  load. 

4.  Minimum  expoeure  of  opctMoc  and  pidcnt. 
;.  Great  Mving  of  wear  and  tear  on  tubei. 


6.  Great  conlrasl  in  deniiiy,  even  with  rmyt  of  high 
penetration,  thus  wcuring  excellent  detail  through 
thidc  pani. 

7.  "Soft"  or  "hard"  ayt  may  be  uaed  without  chang- 

ing ratio  of  expowire. 

8.  Complete  abietice  of  gnnulaiity. 


FULL  PARTICULARS  AND  PRICES  POST  FREE  ON  REQUEST 
«W     IMMEDIATE  DEUVERY  -  MAIL  YOUR  ORDERS  AT  ONCE     -«i 

The  COX-CAVENDISH  ELECTRICAL  CO.,  Ltd. 
TwYFORD  Abbey  Works        -        -        '        Harlesden,  London,  N.W.  io 
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QUALITY     '     SERVICE     -     PRICE 

( FILMS  1 

X-RAY       \  PLATES  I 

I  CHEMICALS  ) 


I  FILMS  1        AU  Makes  ■ 

All  Brands 
Always  on  Hand 


Special  terms  on — 

Geo.  W.  Brady's  Potter  Bucky  Diaphragm 

Special  Offer— 

Mallinkrodt's  Barium  Sulphate        -        HaufTs  Original  Metol 
Eastman  Duputized  X-Ray  Films  (U.  S.  Government  surplus  stock) 

X-RAY  FILM  fe?  CHEMICAL  CO.,  Inc. 

257  Columbus  Ave.    -raLEpHONEs  j  5^5  coujmbus     New  York  City 
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"SHADOWMOUNTS" 

HOR  VIEWING  X-RAY  DENTAL  FILMS, 
WILL  WIN  INSTANT  FAVOR  WJTH  YOU 

NEAT  '  CONVENIENT 

REASONABLE 

Made  of  Black  or  White  Bristol  Board ; 
from  One  to  Ten  Window  Combinations, 
with  your  imprint. 

Samples  and  Prices  upon  request 


I  J.  SHAPIRO 


3414  Third  Avenue 


ManufaOuTtd  ty 


Ew  York,  N.  Y. 


LARGEST  STOCK  OF 

X-RAY  PLATES  AND  FILMS 

WEST  OF  CHICAGO 

"Everything  for  the  Roentgenologist" 


Western  Roentgenologists 

will  find  it  to  their  advantage  to  deal 

with  a 

Western  House 


MAGNUSON  X-RAY  CO. 

Denver  -  '  -  1510  Court  Place 
Omaha  -  -  -  11 18  Faraam  Street 
Kansas  Ciry  -  204  R.  A.  Long  Bldg. 
Des  Moines    '     -     571  Seventh  Street 


"X'Ray  Supplies.  All  the  name  implies" 

eastern  agents  for 
POTTER'BUCKY  DL^PHRAGM 

For  clear  Shailowi  of  Spine,  Sacrum,  Cocqni,  both 
Kidney*  and  ofun  the  Puhological  GaUbladiiec 
all  on  one  14  x  17  film  and  with  a  weakh  of  de- 
tail hithano  unobtaiiuUe  even  on  mailer  pUcet. 


MIDDLE  STATES  AGENTS 

SWEETBRIAR 
INTENSIFYING  SCREENS 

(Bndl  Stuulud  ind  Thin) 

Grainless     '     Fast     -     Washable 

"THEY  CATCH  NO  DIRT" 

Lessen  your  Screen  expense.  Take  advantage  of 
cur  Special  Introductory  Cash  Discount  30%  on 
Thin  Screens — when  combinations  are  ordered. 


X-Ray  Tubes  -  Repaired  &■  Rebuilt 
Tou  always  get  what  you  want  when  ytm  need  it 

FROM 

AMERICAN  VACUUM  CO. 


lOI  I  CHESTNUT  ST. 


PHILADELPHIA 


RADIUM 


SALTS  (purity  as  gpedEed). 

NEEDLES  invaliuble  in  certain  malignant  condiuoni. 
UNIVERSAL  APPUCATORS  (gold.  lilver,  etc  Shape  tuEMlar). 
FLAT  APPLICATORS  (lia  and  Radium  Content  ai  daired)- 


Complete  cUnJcai  data  in  respect  to  dosage,  technic,  etc. 
Immediate  deliveries  to  U.  S.  Bureau  of  Standards  for  measurement. 

FULL  PARTICULARS  ON  REQUEST 


LANSEXJWNE 


W.  L.  CUMMINGS  CHEMICAL  CO. 

WORKS  AND  LABORATORIES 


PHILADELPHIA 
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Wholesale 


Import 


Reuil 


SEHLERFOLiE 


(GUARANTEED  GENUINE) 

INTENSIFYING  SCREENS 

GEHLER  FOLIES 

have  been  known  to  the  Profession 

for  over  ten  years 

Used  and  insisted  upon  by  the 
oldest  Roen^enologists 

Higher  in  SPEED 

Absolutely  NO  GRAIN 

LONGEST  LIFE 
because  hard  surface 

The  '*Superior"  Intensifying  Screen 

for  Plate-work  with  one  Screen, 

or  Double'Screcn'Work  with 

Duplitized  Films 

As\  the  Expert  Roentgenologist. 

Order  from  your  Supply  House, 

or  direct 

from  the  General-Agency 

JNO.  V.  DOEHREN  CO. 

208  NO.  WABASH  AVE.  CHICAGO,  U.S.A. 


Everything  for  the  Roentgen  Laboratory 


ENDORSED  BY  LEADING 

ROENTGENOLOGISTS  AS 

A  BARIUM  SULPHATE 

VEHICLE 


THE  ORIGINAL 

Better  definition,  due  to  uniform 
suspension.  Highest  specific  gravity. 

Printed  matter  and  samples 
prepaid  upon  request 

HORLICK'S  -  Racine,  Wis. 
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ADVERTISING  DEPARTMENT 


XXXIU 


MOLER 

Sectional 

Lantern  Slide 

Cabinets 

For  Colleges,  Museums,  Hos^ 
pitak,X'ray  Laboratories,  etx:. 

Hold*  1200  slides.  20  frames  to  pull  oai.  60 
slides  visible  at  once.  Slides  easily  lifted  out. 
Over  20.000  slides  housed  in  a  floor  space  of 
IH  X  8  feet.  Send  for  dicnlar  and  price  list. 


G.  S.  MOLER     . 

408  Uni\'hrsity  Avk.       Ithaca.  N.  Y. 


BOOKBINDING 


"^^E  •pceialise  in  tlic  kiadiag  ol  M«diottl  Periodicala' 
Our  biadtagf  arc  •ubitaatiAl:  our  trork  i»  prompt, 
•ad  our  prieM  low. 

Ordcrt  lor  ^aglc  TolumM  aad  eomplctc  likrariM  re- 
cciTc  prompt  aad  <ffiei«Bt  atteatioa. 


RoferMcaa:  lUakafeUar  iMtttuta.  Nor  Yovk;  St.  Lake  s  Ho^i- 
cal.  Nor  Yotk;  Moatefiors  Hmm.  Nor  Yotk;  PnUialMr  •!  Ai 
caa  JowmI  •!  RoMtgnology.  Nor  Yovk. 


L.  HATTENDORF 


148  Loos  Avcaac 


N<w  York  City 


F.  BLUME  X-RAY  SCREEN 
COMPANY 

6401  Irving  Park  Boulevard,   Chicago,  III. 

Manufacturers  of 

Fluoroscopes    and 
Fluoroscopic  Screens 

NEW— BETTER 

MORE  EFFICIENT 

REASONABLE 

A  green  color  Screen.  No  Emulsion  to 
peel  off;  no  dampness  or  bombardment 
by  X'Rays  can  hurt  it.  On  Cardboard  or 
AUoy. 


U.S.  and  Foreign  Dealers  also  Wanted. 


THE  ROENTGENOLOGISTi'S 
EXCHANGE  COLUMN 


Classified  advertising  of  roentgenologists  desiring 
assistants,  roentgenologists  seeking  new  locations, 
technicians,  desiring  positk>ns,  apparatus  and  furni- 
ture for  sale  or  wanted.  First  50  words  or  less, 
$2.50.  Additional  words,  5  cents  each. 

WANTED 

ROENTGENOLOGIST  desires  part-time  position 
in  Philadelphia.  Address  C.T.H.,  care  The  American 
Journal  of  Roentgenology. 


A  profitable  as  well  as  a  pleasurable  vaca^ 
tion  is  offered  to  roentgenologists  at  the 
Clarence  H.  White  School  of  Photography.  • 

Summer  Sessions: 
NEW  YORK  CITY — ^JULY  5  TO  AUGUST  1 3 

CANAAN,  CONN. — JULY  5  TO  AUGUST  2^ 

Address: 

CLARENCE  H.  WHITE 

460  WEST  144th  ST.  NEW  YORK  CITY 

An  interesting  ooune  is  offered  in  the  aittstic  as  well  a^in 
the  technical  and  laboratciryr  side  of  photography. 

Deified  atmouneement  'wiU  be  made  in  the  June  number. 


FLUORESCENT 

SALTS  OF  QUALITY 

HIGHEST  GRADE 

OF  FLUORESCENT 

CALCIUM  TUNGSTATE 
For  INTENSIFYING  SCREENS 

ALSO— 

FINE 
FLUORESCENT  CRYSTALS 
FOR  FLUOROSCOPE§ 


Balch  X'Ray  Screen  Co. 

4201  Palmetto  Way      '       Hdlcrest 
san  diego,  caueornia 
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THE  POTTER'BUCKY  DIAPHRAGM 


A  NECESSITY  IN  EVERY  X-RAY  LABORATORY 

The  greatest  Aid  to  Fine  Radiography  ever  produced 
Prevents  most  secondary  radiation  from  the  patient's  body  reaching 
the  plate  insuring  marvelous  detail  in  all  heavy  parts,  especially  valuable 
on  Head,  Pelvis,  Spine,  Kidney  or  Gall-Bladder  work.  Can  be  used  on  any 
X-Ray  table.  Takes  all  size  plates  or  films  to  14  x  17,  cither  position.  Adjust- 
able for  exposures  from  J^  second  to  2  minutes.  Nor  an  experiment  but  a 
practical  apparatus,  now  being  used  by  many  prominent  roentgenolc^ts. 

The  best  practical  portable  ever  devised  uses  special  type  lead  glass 
Coolidgc  Tube— 10  milliamp — 5  inch  spark  gap.  Has  Auto  Transformer, 
30  second  time  switch — milliamp  meter — stereoscopic  tube  stand — auto- 
matic  safety  device  and  volt  meter.  Weight  complete  123  lbs.  With  double 
intensifying  screens  will  do  stomach  radiographs  in  ij4  to  3  seconds. 
Chest  J^  second,  hips  ij^  seconds,  frontal  sinus  4  seconds,  etc.  Can  be 
operated  from  any  electric  l^ht. 

Price  deUvered  and  instaUed  {\T.fi  ^r^rS^^ST^^  '  ^^ 

Every  one  knows  of  the  fine  quality  and  high  speed  of  the  pre-Tvar 
Paragon  Plates.  We  are  furnishing  them  again  at  pre-war  discounts. 
Get  our  discount  on  case  lots,  delivered  Freight  Paid.  Sure  to  please  you. 
A  trial  convinces.  t      r      f 

We  carry  a  lar^e  stock  of  all  X-Ray  Supphes  including  DupUtized 
Films,  Plates,  Intensifying  Screens,  Developer,  Dental  Film  Mounts,  De- 
veloping Tanks,  Coolidge  Tubes,  etc.  Get  our  price  list  before  buying. 
Prompt  shipment,  always. 

GEO.  W.  BRADY  6?  CO. 

761  S.  WESTERN  AVE.  CHICAGO,  ILL. 
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THE  BUCKY  DIAPHRAGM 

AND 

DOUBLE  SCREEN  TECHNIQUE 

practically  eliminate  secondary  rays.  Have  you 
seen  any  of  the  results  obtained  through  its  use? 
Write  ua;  we  will  be  glad  to  send  you  literature, 
descriptive  details,  and  an  unbiased  opinion  of 

the  various  makes. 


PICKER  SERVICE 

686-688  Lexington  Ave. 

New  York  City 
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Standardized  Chest  Technique 

EASTMAN 
DUPLI-TIZED  X-RAY  FILMS 

with  Double  Screens 

Far  farlitulari  tarilt 

EASTMAN  KODAK  COMPANY,  Rochestkr,  N.  Y. 
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^■^■(%^  Contrast  its  Appearance  with  that 

■^  of  the  Old  Style  X-Ray  Labaratmy 


X'Ray 

Plant 


14  POINTS  ON 

1.  Takes  the  place  of  radit^raphic  table,  hori- 
sontal  fluoroscope,  vertical  plate  changer. 
vertical  fluoroscope,  trolley  system,  inter- 
rupterless  or  other  transformer  and  control. 

2.  Self-exdtcd  with  capacity  sufficient  to 
fluoroscope  or  radiograph  any  part  of  the 
body  as  attested  by  the  U.  S.  Army 
X-Ray  Manual  and  the  Eastman  X-Ray 
Exposure  Rule. 

3.  HeadoftabledropstoTrendelenburgposi- 
tion  for  noting  displacement  of  stomach, 
intestines,  fluids,  etc. 

4.  Motor  Driven  eo  that  patient  is  carried 
automatically  from  vertical  to  Trendelen- 
burg or  to  intermediate  positions. 

5.  After  locating  part  on  fluoroscopic  screen, 
plate  made  for  permanent  record  by  same 
tube  under  table. 

6.  Noshiftingjiftingandclimbingofpatients 
from  one  piece  of  apparatus  to  anotfier. 


THE  CLINIX 

7.  No  overhead  trolley  and  dangerous  dai^- 
ling  reels. 

8.  No  corona  to  light  up  room  and  kill 
fluoroscopic  image. 

9.  No  nitrous  oxide  from  trolley  to  poison 
and  sicken  operator. 

10.  Wood  top. 

11.  Self-rectifying  tubes,  easiest  and  surest  in 
operation. 

I  a.  Head  of  table  accessible  and  free  from 

all  wires. 
ij.  Light  weight  easily  movable  tube  carriage, 
14.  To  relocate  the  apparatus  of  the  X-ray 

laboratory  just  move  the  Clinix  that's  all. 


LrM/f.fMSS 


U.  S.  Pucna  December  19,  1911.  April  22,  1913.  Febtuaiy  ^9,  '9i6.  August  7,  1917. 
AI»  paieoted  in  fonign  countries.  Other  pUenta  pending.  Infringer!  will  be  pmecuud. 
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INTERNATIONAL 


® 


SELF  RECTIFYING  X-RAY  TUBE  UNIT 

A  STANDARD  MACHINE  BUILT  BY  ENGINEERS 


PRACTICAL  -  COMPACT  -  FLEXIBLE  -  ACCURATE 

DESCRIPTIVE     CATALOGUE    AHD    YOUR    TERRITORIAL    SALES 
DISTRIBUTORS  NAME  AND  ADDRESS  FURNISHED  UPON  REQUEST 

INTERNATIONALJX-RAY  CORPORATION 
316  BROADWAY  NEW  YORK  CITY 
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I  THE  ENGELN'BUCKY  FLUOROSCOPIC  GRID 


REVERSE  SIDE 

pplicadon  of  the  Bucky-Potter 
^roscopic  screen,  as  described  by 
eting  of  the  Central  Section  of 
iety  in  St.  Louis  recently, 
lall  grid  in  a  neat,  substantial 
our  mounted  fluoroscopic  screen 
d  as  desired. 

is  obtained  in  fluoroscopic  work 
idiography.  For  stomach  work 
y  man  should  be  without  one. 
made  easier, 

tke  immediate  deliveries  on  the 
attaching  to  a  ii  x  16  mounted 
on  grids  for  special  size  screens 
ed  12  X  16  Fluoroscopic  Screen, 
1,  $120.00. 
it  will  be  shipped  the  following 


CTRIC  COMPANY 

le,  Clevelakd,  Ohio 


PITTSBURGH  PORTLAND 

617  Fulton  Building  319  Morgan  Building 

MGELES  CHICAGO 

u  i  1  d  i  n  g  JO  East  Randolph  Street 
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RELIABILITY 


THE  INTENSIFYING  SCREEN  IS  A  SENSITIVE  PIECE  OF 
APPARATUS  AND  IS  CALLED  UPON  TO  ASSIST  THE  ROENT- 
GENOLOGIST  IN   A  VERY    IMPORTANT  CAPACITY. 

NEEDLESS  TO  SAY,  THE  ROENTGENOLOGIST  MUST  HAVE 
CONFIDENCE  IN  HIS  SCREEN— MUST  FEEL  THAT  EVERY  RADIO- 
GRAPH   WILL   BE   SATISFACTORY. 

PATTERSON  INTENSIFYING  SCREENS  HAVE  DEMONSTRATED 
THEIR  RELIABILITY  TO  GIVE  SERVICE.  INFINITE  CARE  COUPLED 
WITH  OUR  EXPERIENCE  IN  THE  MAKING  OF  X-RAY  SCREENS 
ASSURES  OF  A  PRODUCT  THAT  WILL  GIVE  RESULTS  DAY 
AFTER   DAY. 

THE  "PATTERSON  COMBINATION"  FOR  DOUBLE  SCREEN 
TECHNIQUE  WITH  DUPLI-TIZED  FILMS,  BESIDES  BEING  THE 
FASTEST  EXPOSURE  COMBINATION  KNOWN,  WILL  GIVE  EX- 
CEPTIONAL  DETAIL  AND   CONTRAST. 

SEND   FOR  OUR  CATALOGUE. 


FOR  SALE   BY  YOUR   DEALER 


In  9dREEH  cd  f 

THE    SIGN    OF    QUALITY 


THE  PATTERSON  SCREEN  COMPANY 

TOWANDA,   PENNSYLVANIA,   U.  S.  A. 


In  Answering  Advertisements  please  mention  The  American  Journal  of  Roentgenology. 


iv  THE  AMERICAN  JOURNAL  OF  ROENTGENOLOGY 


RADIUM 


To  Physicians  and  Hospitals  we  oflFer  Radium 
element  of  highest  purity  salts  in  form  of 
Bromide  or  Sulphate.  Sales  are  based  upon 
certified  measurement  by  the  United  States 
Bureau  of  Standards,  Washington,  D.  C. 

American  mining  properties  owned  by  this 
Corporation  supply  our  Radium-'bearing  ore 
and  we  control  every  mining,  refining  and 
laboratory  operation  in  the  production  of  our 
Radium.  This  gives  us  complete  knowledge 
of  the  purity  which  we  guarantee. 

We  manufacture  Needles,  Applicators,  Screens  and 
special  equipment  for  the  therapeutic  use  of  Radium. 


THE  RADIO  CHEMICAL  CORP. 

58  PINE  STREET  N.  Y.  Plant  and  Laboratories,  Orange,  N.  J. 

TELEPHONE,  JOHN  3141  Mines.'  Colorado,  Utah 
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THE  RIEBER  FLUOROSCOPIC  UNIT 

tUady  for  Action 

A  Combination  X'Ray  Machine  and  Fluoroscopic  Apparatus  in  one  unit. 

Uses  Coolidge  Tube.     -    No  overhead  wires  or  troublesome  cord  reels. 

No  special  wiring  necessary.     -     Operation  Learned  In  An  Hour, 

THE  ROENTGEN  APPLIANCE  COMPANY 

SAN  FRANCISCO,  CALIFORNIA 
DISTRIBUTORS 

General  X-Ray  Co.,  Boston.  New  York         Shaw  Supply  Co.,  Tacoma,  Seattle,  Portland 
R.  L.  ScHEREK  Co.,  Los  Angeles  Waixerstedt  tf  Paul.  San  Francisco 

We  hereby  otfei  to  defend  any  and  alliuita  brought  ogainil  purchasers  or  men  of  the  RIEBER  FLUOR- 
OSCOPIC UNIT,  in  so  far  as  such  luia  may  be  based  on  the  purchase  or  use  of  ihe  apparatus  in  question, 
provided,  however,  that  wt  an  immediately  notified  of  any  suit  or  threatened  suit  of  this  nature,  and  arc 
given  fiiU  power  to  defend  same.  ROENTGEN  APPLIANCE  COMPANY 

General  Offi<e  San  Franosco,  California 
Bostm,  Ntf  Tork,  Tacoma,  Seattle,  PoTtimd,  San  Frandica,  Lot  Angela,  New  O'leani,  Fan  fVojth 
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THE 
AMERICAN  JOURNAL  OF  ROENTGENOLOGY 

GENERAL  INFORMATION 

Original  articles  are  published  only  with  the  understanding  that  they  arc  con- 
tributed exclusively  to  this  journal.  Manuscripts  offered  for  publication  and 
other  correspondence  relating  to  the  editorial  management  and  books  for  review 
should  be  sent  to  Dr.  H.  M.  Imboden,  Editor,  480  Parjc  Avenue,  New  York,  N.  Y. 

Contributions  may  be  sent  in  foreign  languages  and  will  be  translated  if  found 
acceptable. 

A  certain  number  of  illustrations  will  be  supplied  free  of  cost;  but  special 
arrangements  must  be  made  with  the  editor  and  publisher  for  excess  illustrations 
and  elaborate  tables. 

Drawings  and  charts  for  reproduction  should  be  made  in  black  (never  in  blue) 
when  intended  for  reproduction.  Photographic  prints  of  plates  or  slides  on 
glossy  paper  produce  the  best  half-tones. 

Reprints  are  furnished  on  order  only  and  should  be  ordered  of  the  publisher 
when  galley  proofs  are  submitted.  Prices  will  be  quoted  on  request. 

Manuscripts  should  be  type-written,  in  double  spacing,  with  good  margins 
^not  on  thin  paper)  and  the  original  sent  us ;  it  is  a  good  plan  for  the  author  to 
keep  a  carbon  copy,  as  used  manuscripts  are  not  returned. 

All  photographs  and  drawings  should  be  numbered,  and  accompanied  by 
legends  with  corresponding  numbers.  The  top  should  be  indicated  on  the 
photograph. 

The  author  should  always  place  his  full  address  somewhere  on  his  manuscript. 
This  is  very  important,  and  is  often  omitted. 

All  correspondence  regarding  subscriptions,  advertisements  and  other  business 
of  The  American  Journal  of  Roentgenology  should  be  addressed  to  the  Pub- 
lisher, Paul  B.  Hoeber,  67-69  East  sgth  Street,  New  York. 
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THE  RELATION  OF  THE  SCIENCE  OF  PHYSICS 

TO  RADIATION  THERAPY* 

By  henry  SCHMITZ,  A.M.,  M.D.,  F.A.C.S. 

CHICAGO,   ILLINOIS 


^  I  ''HE  honor  you  bestowed  upon  me  at  the 
-*■  last  annual  session  of  the  American 
Radium  Society  by  election  to  the  presi- 
dency was  not  expected  and  was  reluctantly 
accepted.  I  was  aware  of  the  many  duties  the 
office  would  bring  and  my  inability  to  do 
justice  to  its  proper  representation.  The  year 
was  hardly  on  its  way,  when  the  various 
officers  and  committees  began  to  make  prep- 
aration for  the  1 92 1  session.  I  observed  with 
a  great  deal  of  satisfaction  that  my  office 
was  hardly  on  its  way  when  the  various 
officers  and  members  of  committees  had 
actually  incurred  a  goodly  amount  of  work. 
It  is  to  their  efforts  that  the  sixth  annual 
meeting  has  been  such  a  great  success,  and 
that  the  scientific  part  of  the  program  equals 
that  of  the  preceding  meetings.  Harvard 
University,  one  of  the  most  renowned  seats 
of  learning  in  the  world,  magnanimously  re- 
sponded to  our  request  for  active  participa- 
tion in  the  scientific  proceedings  and  Dr. 
Robert  Greenough  has  consented  to  give  a 
clinic  at  the  Huntington  Memorial  Hospital 
to  demonstrate  the  rapid  strides  radiation 
therapy  is  making.  I  am  certain  to  voice  your 
sentiment  in  extending  to  Dr.  Greenough 
and  his  coworkers,  to  the  officers  and  com- 


mittees, the  deep-felt  thanks  and  gratitude  of 
our  Society.  Permit  me,  also,  to  take  this 
opportunity  to  thank  you  for  the  honor  you 
have  conferred  in  electing  me  to  the  pre- 
siding office  for  the  sixth  annual  session. 

Radium  therapy  and  the  sister  science 
;r-ray  therapy  are  entering  upon  a  new  era. 
Empiricism  and  uncertainty  in  the  thera- 
peutic application  of  radiation  are  being 
rapidly  replaced  by  scientifically  correct 
methods.  A  biological  unit  of  dose  has  been 
defined,  measuring  instruments  have  been 
perfected  accurately  to  gauge  the  dose,  and 
clinical  investigations  have  progressed  so  far 
that  lethal  dosages  for  normal  and  abnormal 
tissues  have  been  established.  Laboratory 
researches  have  been  continued  to  investigate 
the  influence  of  radiations  on  the  blood  and 
blood-forming  organs,  to  interpret  correctly 
radiation  sickness  or  toxemia  and  to  explain 
their  influence  on  the  prognosis  of  radiation 
therapy.  Much  of  the  progress  would  not 
have  been  made  had  not  the  sciences  of 
chemistry  and  physics  and  medicine  worked 
hand  in  hand.  History  repeats  itself. 
Roentgen,  the  physicist,  discovered  the 
.r-ray.  Madame  Curie,  the  chemist,  extracted 
radium,  after  Henri  Becquerel  had  detected 
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radio-activity  in  uranium  ores.  Scientists  and 
physicians  have  since  labored  unceasingly  to 
evolve  correct  methods  of  technique  and 
establish  laws  of  indications  and  contra-indi- 
cations  for  the  medicinal  applications  of 
radiations.  The  fact  that  a  solution  of  the 
many  problems  of  radiation  therapy  can  be 
reached  only  by  the  joint  labor  of  chemist, 
physicist  and  physician  has  been  recognized 
by  our  Society  from  the  beginning.  We  are, 
indeed,  fortunate  to  count  among  our  mem- 
bers the  foremost  chemists  and  physicists  of 
our  country. 


rectly  gamma  radiations  of  radium  from 
i/ioo  milligram  to  500  milligrams  without 
time-consuming  calculations.  A  deflection  of 
the  hand  of  the  electrometer  indicates  the 
amount  of  gamma  radiation  of  a  radio-active 
preparation  subjected  to  measurement.  W. 
Friedrich  of  the  Freiburg  University  per- 
fected an  instrument,  which  is  composed  of 
an  electrometer  and  an  ionization  chamber 
of  I  C.C.  volume.  The  latter  is  attached  to  the 
electrometer  or  may  be  attached  to  any  elec- 
troscope by  a  dielectric  cable  of  any  desired 
length.  The  ionization  chamber  is  not  larger 


TABLE  I 

Measurements  of  a  50  mg.  Radium  Element  Capsule.  Length  2.28  cm,,  Filter 

1.5  mm.  Brass  and  5  mm.  Celluloid. 

a.  In  Water 


Measured  Doses 

Doses  Calculated 

Differences  in  % 

Distance  in  cm. 

in  %  of  Dose  at 

from  Absorption 

of  the  Calculated 

I  cm.  distance 

and  Distance 

Doses 

I 

100. 

0. 

2 

23.2 

22.5 

3.1 

3 

10.4 

9.0 

15.6 

4 

5.4 

4.55 

I&7 

5 

3.3 

2.62 

25.9 

6 

2.2 

1.64 

34.1 

8 

1.2 

0.72 

66.6 

10 

0.7 

0.39 

79.5 

« 

h.  In  Air 


I 

100. 

100. 

2 

25. 

25. 

3 

1 1.2 

II. I 

4 

6.0 

6.3 

5 

4.0 

4.0 

6 

2.6 

2.8 

8 

1.4 

1.5 

10 

I.O 

1.0 

During  the  last  year  I  had  the  opportunity 
to  observe  the  radiation  investigations  done 
in  England,  France  and  Central  Europe.  Of 
all  the  various  researches  carried  on  I  deem 
those  the  most  important  which  are  con- 
cerned with  the  measurement  of  radiation. 
Permit  me,  therefore,  to  explain  them  in 
detail. 

In  1 914,  B.  Szilard  of  Paris  devised  an 
electrometer  that  was  standardized  to  meas- 
ure radiation  units  of  uranium.  With  the  in- 
strument it  was  also  possible  to  measure  di- 


than  an  ordinary  F.30  sound.  The  advantage 
of  the  modification  of  Szilard's  electrometer 
consists  in  the  possibility  of  inserting  the 
measuring  chamber  into  body  cavities  and 
water  phantoms  and  thus  measuring  the  ra- 
diation intensities  actually  obtained  at  the 
seat  of'the  lesion. 

Connecting  the  ionization  chamber  with  a 
Wilson  electroscope  Friedrich  was  able  to 
measure  the  intensities  of  radiations  at  var- 
ious distances  from  the  source.  The  measure- 
ments  were   made   with   a   preparation  of 
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mesothorium  equalling  46.46  radium  element 
gamma  radiation  and  enclosed  in  a  silver 
capsule  of  a  diameter  of  4.6  mm.  and  a 
length  of  2.28  cm.  It  was  placed  in  a  brass 
filter  of  1.5  mm.  wall  thickness  and  sur- 
rounded by  a  celluloid  tube  of  5  mm.  wall 
thickness  to  arrest  the  Sagnac  rays  effect- 
ually. The  measurements  were  taken  in 
water  and  air  and  compared  with  the  calcu- 
lated dose.  The  differences  in  the  percent- 
ages of  the  measured  and  calculated  doses 
and  those  taken  in  water  and  air  are  due  to 
the  secondary  radiations  formed  in  water. 


each  of  a  radium  element  content  of  about 
50  mg.  and  a  length  of  about  3  cm.,  were 
placed  in  a  brass  filter  tube  of  a  length  of 
8.28  cm.  and  wall  thickness  of  1.5  cm.,  sur- 
rounded with  a  celluloid  tube  of  a  wall  thick- 
ness of  5  mm.  The  measurements  were 
taken  at  various  distances  in  a  vertical  di- 
rection from  the  center  of  the  longitudinal 
axis  in  water  as  well  as  in  air.  The  results 
are  shown  in  Table  II. 

If  the  source  of  radiation  be  a  point  or 
ball-like  body  of  equal  dimensions  all 
around,  then  the  planes  of  like  doses,  termed 


TABLE  II 

Measurements  of  Three  50  mg.  Radium  Element  Capsules.  Length  2.25  cm., 

Filter  1.5  mm.  Brass  and  5  mm.  Celluloid. 

a.  In  Water 


■ ( 

Measured  Doses 

Doses  Calculated 

Differences  in  % 

Distance  in  cm. 

in  %  of  Dose  at 

from  Absorption 

of  the  Calculated 

I  cm,  distance 

and  Distance 

Doses 

I 

100. 

100. 

0. 

2 

324 

22.5 

44.0 

3 

157 

9.0 

74.S 

4 

9.3 

4.55 

104.5 

5 

5.6 

2.62 

"35 

6 

4.2 

1.64 

156.0 

8 

2.4 

0.72 

233.5 

10 

1.5 

0.39 
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b.  In  Air 


I 

100. 

0. 

2 

30.5 

25.0 

22.0 

3 

15.0 

II. I 

34.9 

4 

9.3 

6.3 

48.8 

5 

6.3 

4.0 

57.6 

6 

4.6 

2.8 

67.0 

8 

2.6 

1.5 

66.5 

10 

1.6 

1.0 

60.0 

Since  the  secondary  radiations  in  water  are 
practically  of  the  same  value  as  those  in  the 
htunan  body,  the  deductions  apply  equally  to 
both.  (See  Table  I.) 

In  the  treatment  of  diseases  it  is  often 
feasible  to  use  much  larger  amounts  of 
radium.  Therefore  several  capsules  were 
placed  in  filter  tubes  in  a  so-called  tandem 
formation.  Measurements  of  such  an  ar- 
rangement showed  more  or  less  marked  de- 
viations from  the  values  obtained  from  the 
single  capsule.  These  mesothorium  capsules, 


standard  or  isodoses  by  Friedrich,  surround 
the  source  of  radiation  concentrically.  The 
radium  tubes  which  we  use  in  deep  therapy 
are  of  a  cylindrical  shape.  One  might  assume 
that  the  planes  of  isodoses  would  form  paral- 
lel with  and  cylindrically  around  the  tubes. 
However,  if  actual  measurements  are  taken 
in  water  for  both  preparations,  that  is,  the 
one  tube  and  three  tube  arrangements,  the 
results  of  the  measurements  as  given  in 
Tables  III  and  IV  are  obtained. 

Having  made  these  determinations  Fried- 
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TABLE  III 
of  50  mg.  Radium  Eletiicni  Capsule.  Length  2.28  cm. 


Doses  Measured  in  Center 
Vertically  to  Long  Axis 


tared  at  End 
o  Long  Axis 


Doses  Measured  in  Direction 
of  LongiludiHol  Axis 


TABLE  IV 
of  Three  50  tng.  Radium  Element  Capsules 


Doses  Measured  it 

Center  Vertically  ti 

Long  Axis 


Doses  Measured  Vertt-  n          u           j 

,1    ,    ,         .    ■    ,,..  ■  Doses  Measured  a 

cally  to  Long  Axil  Mia-i  i-    j  .»     ,.     ,1     , 

■'■,,"      f-    ,  End  Vertically  to 

:inv  Rpttt'een  Center  .            .    .' 


\ 


36.4 

147 
8.9 


Doses  Measured  at 

End  in  Direction  of 

Long  Axis 


rich  could  now  proceed  to  ascertain  the  iso-     doses,  as  seen  in  Figures   i   and  2  below, 
doses  for  radium  preparations  of  the  same  Thus  we  gain  from  the  researches  of  a 

length,  i.e.,  2.28  and  8.28  cm.  If  the  radia-  physicist  a  correct  idea  of  the  actual  intensi- 
tion  intensity  is  assumed  to  be  100  per  cent  ties  of  radiations.  The  therapeutic  appHca- 
at  a  distance  of  i  cm.  in  an  axis  drawn  ver-  tion  of  these  values  has  been  worked  out  by 
tically  to  the  center  of  the  longitudinal  axis, 
then  the  percentages  90.  80,  70,  60,  50,  40, 
30,  20,  10,  5  and  2  give  the  curves  for  iso- 


\ 


Fig,  I.  Curves  of  Isodoses  of  a  Radium  Capsule 
of  a  length  of  about  3  cm.  [Friedrich]. 
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Opitz  and  Friedrich.  The  iontometer  ex- 
presses radiation  values  in  electrostatic  units, 
shortly  designated  by  a  small  "e."  If  a  cap- 
sule of  radium  containing  30  mg.  element 
filtered  through  1.5  mm.  of  brass  and  5  mm. 
of  celluloid  is  applied  to  the  skin  at  a  dis- 
tance of  1.5  cm.  the  application  to  produce 
necrosis  of  the  skin  must  be  extended  to 
seventy  hours,  i.e.,  2100  mg.  e  hrs.  This 
measures  300  e.  Hence  7  mg.  e  hrs.  would 
equal  i  e. 

If  we  refer  to  the  tables  and  figures  of 
isodoses,  we  see  that,  if  a  50  mg.  radium  ele- 


fore  give  isodoses  as  indicated  above  and  we 
at  once  know  the  exact  intensities  that  may 
be  obtained  in  any  part  of  the  true  pelvis. 

The  question  arises.  How  may  we  apply 
these  results  in  therapy?  Obviously  a  bio- 
logic unit  of  dose  must  first  be  ascertained 
that  may  be  exactly  reproduced  by  any  one 
using  radiations ;  secondly,  comparative 
doses  of  normal  and  abnormal  tissues  must 
be  determined  and  expressed  in  a  known 
quantity. 

The  normal  skin  reacts  to  a  dose  of  160  to 
1 70  e,  with  a  mild  inflammatory  change  char- 


TABLE  V 
Isodoses  for  Various  Distances  and  Time  Durations. 


Distance  in 
Cm. 

% 

of  Isodoses 

%  of  ES.D.  of  50  mg. 

Ra.  El. 

i 

%  of  "e"  Units 

1.5 

40                       ;                      100 

14.2 

2.3 

20                         '                          50 

7.1 

34 

25 

3.55 

4.7 

5 

12.5 

' 

1.78 

5.6 

2 

5 

1 

0.71 

Exposure  of 

Distance  in 
Cm. 

10  Hrs. 

20  Hrs 

SO  Hrs. 

40  Hrs. 

50  Hrs. 

60  Hrs. 

70  Hrs. 

1.5 

71.0 

'  142.0 

213.0 

284.0 

355.0 

426.0 

497.0 

2.3 

35.5 

17.0 

106.5 

71.0 

177.5 

213.0 

248.5 

34 

17.75 

35.5 

53.25 

142.0 

88.75 

1 16.5 

114.25 

4.7 

8-9 

17.8 

26.7 

35-6 

44.50 

53.4 

62.30 

5.6 

1          3.55 

7.1 

10.65 

14.2 

17.75 

21.3 

24.85 

ment  capsule  be  used,  the  dosages  at  various 
distances  for  an  hour's  application  are  as 
shown  in  Table  V. 

Let  us  apply  these  observations  to  a  prac- 
tical example,  for  instance  a  cervical  cancer. 

The  limits  of  the  diseased  area  in  cases 
that  can  be  considered  to  be  benefited  bv 
radiations  are  identical  with  the  lateral  bonv 
pelvic  walls,  the  pelvic  inlet  above,  the  pelvic 
outlet  below.  The  axis  of  the  cervix  lies  in 
the  axis  of  the  true  pelvis.  The  uterus, 
adnexa  and  regional  lymph  glands  are  con- 
tained within  the  true  pelvic  cavity.  The 
antero-posterior  and  transverse  diameters 
measure  12  and  13  cm.  respectively.  A  ra- 
dium capsule  of  50  mg.  element  will  there- 


acterized  by  the  appearance  within  eight  to 
ten  days  following  radiation  of  an  erythema 
and  subsequent  desquamation,  and  after 
three  to  four  weeks  by  epilation  and  brown- 
ish discoloration  of  the  skin  area.  This  reac- 
tion has  been  termed  an  erythema  dose 
(abbreviated  E.S.D.).  It  is  the  standard  of 
comparison  for  all  other  tissues  and  radia- 
tion reactions.  A  destructive  reaction  seen  as 
blistering  and  subsequent  necrosis  of  the  skin 
is  obtained  with  a  radiation  dose  of  300  e, 
and  is  known  as  the  death  skin  dose.  It  is, 
therefore,  produced  by  about  twice  a  dose 
of  the  E.S.D. 

A   radiation  of  the  ovaries  to  produce 
amenorrhea  is  produced  by  33  e;  a  cancer 
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dose  to  cause  visible  and  palpable  resorption 
of  the  tumor  and  local  healing  within  six  to 
eight  weeks  by  150  e.  The  ery&iema  dose  for 
the  rectal  mucosa  appears  to  be  200  e,  for 
the  mucosa  of  the  urinary  bladder  about  200 
e.  The  sarcoma  dose  is  120  e,  the  muscle 
tissue  dose  300  e,  and  the  tuberculosis  dose 
100  e  (Seitz  and  Wintz,  Opitz  and  Fried- 
rich). 

The  object  of  the  radiation  of  uterine 
cancer  is  to  cause  degeneration  or  death  of 
all  carcinoma  cells  contained  within  the  true 
bony  pelvis  without  causing  irreparable  in- 
jury  of    the  vital    structures    and   organs 


I 


t-amfs 

ir-«/ 

nc. 

tm^ 

lUt 

t 

tm-i 

I 

I3c^ 

-  I 

in-3 

-■A 

/clo 

-  i 

il-7 

- 1 

i-t-t 

7/.* 

< 

U1 

-1 

«7 

-A 

#«» 

It 

3S-7 

■ft 

!*■} 

/J 

Jt-1 

-f 

/Si 

fl 

AM 

II 

a  sufficiently  large  dose  of  radiation  that  will 
be  lethal  beyond  a  distance  of  3  cm.  if  we 
wish  to  avoid  irreparable  injury  to  rectum 
or  bladder. 

Various  procedures  have  been  advised  to 
overcome  this  deficiency,  such  as  longer  con- 
tinued intra-uterine  radiations  irrespective  of 
any  detrimental  consequences  to  rectum  and 
bladder,  the  insertion  of  needles  or  trochars 
containing  radium  into  the  parametria,  the 
application  of  radium  packs  containing  up  to 
one  gram  of  radium  element  over  the  supra- 
pubic regions,  and  the  roentgen  ray.  It  is 
obvious  that  the  solution  of  the  problem 
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Fig.  3.  Median  Longitudinal  Section  of  Pelvis  showing  ihe  Iniensiiies  of  Jf-rays  for  each  Centimeter 
and  the  Isodoses  of  the  Radium  Capsule  Inserted  into  the  Uterine  Canal.  [After  Opitz  and 
Fried  rich.] 


within  this  area.  If  we  refer  to  Figure  3  we 
see  that  the  rectal  mucosa  receives  an  isodose 
of  10  per  cent,  while  the  bladder  mucosa  lies 
within  the  isodose  of  20  per  cent.  Hence  we 
must  not  extend  the  application  of  50  mg.  of 
radium  element  to  more  than  fifty  consecu- 
tive hours,  otherwise  the  bladder  will  be  se- 
verely damaged.  The  dose  obtained  at  the 
bony  pelvic  periphery  is,  however,  so  mini- 
mal (17.75  e)  that  instead  of  arresting  the 
growth  of  the  cancer  in  this  location,  the 
rays  will  stimulate  the  cancer.  The  conclu- 
sion must  be  drawn  that  we  can  never  apply 


must  be  one  that  may  be  used  in  every  ham- 
let of  our  country.  We  must  strive  to  enable 
as  many  cancer  patients  as  possible  to  obtain 
the  benefits  of  radium  treatment.  Roentgen 
laboratories  are  connected  with  almost  all 
hospitals.  Fifty  or  one  hundred  milligrams 
radium  element  could  easily  be  obtained  by  a 
group  of  interested  medical  men. 

^lay  a  combination  of  radium  and  roent- 
gen ray  therapy  improve  the  outlook  for  the 
the  patient?  Again  the  physicists  are  show- 
ing us  how  to  proceed.  Coolidge  and  his  asso- 
ciates, the  large  European  clinics,  with  the 
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cooperation  of  physicists  such  as  Friedrich 
at  Freiburg,  Wintz  and  Voltz  at  Erlangen, 
Item  at  Berne,  have  measured  the  absorption 
curves  for  the  different  qualities  of  :r-rays. 

Through  the  kindness  of  Dr.  Coolidge  and 
the  Victor  X-Ray  Corporation  I  have  been 
supplied  with  a  measuring  instrument.  By 
means  of  it  I  have  made  actual  measure- 
ments in  the  living  subject.  The  values  ob- 
tained are  shown  in  Figure  3.  The  clinical 
application  of  the  .r-ray  is  performed  as 
follows: 

An  exact  median  longitudinal  section  is 
made  measuring  the  distance  from  the  an- 
terior body  surface  to  the  posterior  surface 
and  from  the  anterior  surface  to  the  cervix 
and  from  the  posterior  surface  to  the  cervix, 
as  seen  in  Figure  3.  Lines  i  centimeter  dis- 
tant are  drawn  across.  The  ^-ray  intensities 
are  entered  for  each  centimeter,  to  the  left 
those  obtained  through  the  anterior  portal  of 
entrance,  to  the  right  those  through  the  pos- 
terior portal  of  entrance.  A  summation  of 
both  is  entered  in  the  second  column  to  the 
right.  It  will  thus  be  seen  that  the  radiation 
intensities  between  the  fourth  and  twelfth 
centimeters  lack  intensity  values  of  20  to 
30  e,  170  e  being  the  required  and  permis- 
sible intjensity.  A  thirty  hours'  application  of 
fifty  milligrams  radium  element  will  increase 
the  deficient  intensities  as  follows: 


At  5  cm. 
At  6  cm. 
At  7  cm. 
At  8  cm. 
At  9  cm. 
At  10  cm. 
At  II  cm. 
At  12  cm. 
At  13  cm. 


146.2  + 

139.4  + 
142.8  + 

142.8  + 

142.8  + 

1394  + 
146.2  + 

153.0  + 

159.2  + 


10.65 
26.7 

53.25 
142.0 

284.0 

142.25 

106.5 

53.25 
10.65 


156.85 
166. 1 

195.85 

284.8 

426.8 

285.65 
252.2 
206.25 
169.85 


At  the  anterior  rectal  wall  the  intensity  is 
146.2  +  53.25  =  199.45,  at  the  fundus  of 
the  urinary  bladder  142.8 .+  53.25  = 
196.05.  It  is  seen,  therefore,  that  the  lethal 
dose  has  not  been  exceeded  at  these  organs 
except  within  the  limits  of  the  uterus.  This 
organ  will  become  destroyed. 

The  exhaustive  researches  on  radiation  in- 


tensities carried  on  by  the  physicists  have 
enabled  the  clinician  to  work  out  a  technique 
that  conforms  to  the  most  important  re- 
quirement of  cancer  therapy,  namely,  the 
carcinoma  must  be  traversed  by  a  homo- 
geneous radiation  intensity  that  can  cause  all 
the  cancer  elements  to  degenerate  without 
doing  irreparable  damage  to  the  vital  struc- 
tures contained  within  this  area.  The  future 
will  tell  us  whether  by  this  technique  the 
prognosis  of  the  cancer  disease  will  be  im- 
proved. The  primary  results  obtained  are 
better  than  those  from  the  sole  use  of 
radium. 

The  object  of  the  presentation  of  these 
investigations  is  to  induce  the  members  of 
the  Society  to  carry  on  researches  along  the 
same  line.  Without  the  collaboration  of  the 
physicist  it  will  be  almost  impossible.  The 
empirical  methods  of  stating  radium  dosage 
in  milligram  element  hours  and  .r-ray  dosage 
in  milliampere  minutes,  the  practice  of  cal- 
culating the  dose  from  the  laws  of  absorption 
and  distance  without  considering  secondary 
radiations,  are  obsolete  and  unscientific. 
Whether  the  biological  reaction  of  the  sec- 
ondary radiation  equals  that  of  the  primary 
.r-ray  and  gamma  ray  radiation  is  also  a  dis- 
puted question. 

In  perfecting  the  technique  of  radiation 
therapy  we  must  not  overlook  other  equally 
important  questions  that  await  classification 
and  solution,  such,  for  example,  as  further 
histological  evidence  of  the  changes  in  ra- 
diated tissues,  which  will  solve  the  much- 
debated  question  of  the  supposed  diflFerenccs 
in  sensitiveness  to  radiations  of  cancers  of 
different  cell  structures;  the  reaction  of  the 
blood  and  blood-forming  organs  and  the 
metabolic  disturbances  in  radiated  patients. 
Finally  the  study  of  the  nature  of  the  tox- 
emia or  radiation  sickness  must  be  investi- 
gated to  establish  its  value  either  as  a  con- 
tributive  curative  or  as  a  detrimental  factor 
to  the  patient's  chances  of  recovery.  The 
problems  are  many.  Yet  the  evident  desire 
for  investigation  shown  by  all  the  members 
of  this  Society  will  lead  to  an  early  solution 
of  these  interesting  problems. 
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By  SAMUEL  STERN,  M.D. 

Radiotherapist  to  Mount  Sinai   Hospital,  and  Chief  of  (he  Radiotherapy  Deparlment  of  the 

Mount  Sinai   Dispensary 


X^'-KAY  therapy  of  hypertrophy  of  the     occasional  difficulty  in  starting  micturition, 
-'*■  prostate  gland  has  been  carried  out  for     the  results  have  been  equally  good.  He  as- 
a  number  of  years.  The  reports  that  have  ap-    sures  me  that  he  has  not  the  sHghtest  trouble 
peared   in  medical  literature   from  time  to     and   that  his  nights  are   practically   undis- 
time,  so  far  as  the  results  are  concerned,     turbed.  In  another  case  referred  to  me  five 
have  not   been  very  enthusiastic.   They   all     years   ago   at   the   age   of   sixty-seven,   the 
agreed  that  it  had  a  beneficial  influence  upon     patient  was  on  the  waiting  list  for  admission 
the  prostatic  bleeding  and  pain,  and  upon  the     to  the  hospital  to  be  operated  upon.  His 
frequency  of  micturition,  but  they  thought     general  condition  was  rather  poor,  and  the 
that  it  had  very  Httle  if  any  influence  upon  '  surgeon  was  reluctant  to  operate,  but  thought 
the  size  of  the  prostate  and  upon  the  amount     it  the  only  chance  of  reHef.  This  patient  had 
of  residual  urine.  They  considered  the  treat-     some  prostatic  bleeding  and  a  great  deal  of 
ment  as  chiefly  indicated  in  the  early  cases. 
during  the  waiting  period,  and  that  all  it  may 
accomplish  is  to  make  these  patients  a  little 
more  comfortable  until  they  reach  the  stage 
where  operation  would  become  imperative, 

I  think  this  is  entirely  too  pessimistic  a 
view  of  the  situation.  At  least  I  feel  that  the 
results  accomplished  in  a  number  of  cases 
which  have  been  under  observation  for  five 
or  more  years  justify  the  l>elief  that  in  many 
instances  we  can  do  better  than  merely  ex- 
pect a  temporary  relief  from  the  more  dis- 
tressing symptoms. 

For  instance:  One  of  my  patients,  a  man 
sixty-six  years  old  at  the  time  he  was  re- 
ferred to  me,  six  years  ago,  was  advised  to 
have  an  immediate  operation.  He  had  a 
fairly  large  sized  prostate  which  gave  con- 
siderable annoyance  in  the  form  of  pain 
and  very  frequent  micturation.  Under  x-ray 
treatment  these  symptoms  disappeared 
promptly  and  have  not  returned  up  to  date. 
He  is  now  seventy-two  years  old  and,  so  far 
as  symptoms  are  concerned  he  is  not  aware 
of  the  fact  that  he  has  a  prostate.  Exami- 
nation shows  the  prostate  to  be  still  enlarged, 
but  it  feels  softer  and  is  much  less  sensitive. 
In  the  case  of  a  physician  who  was  referred 
to  me  five  and  a  half  years  ago  at  the  age 
of  sixty-four  with  a  large  prostate  and  the 
accompanying    pressure     symptoms,     with 


Frii.  1.  Lead  glas 

discomfort  and  pain.  These  symptoms 
yielded  promptly  and  the  patient  has  not  the 
slightest  prostatic  annoyance  to-day. 

Whether  there  is  a  real  diminution  of  the 
size  of  the  prostatic  gland  of  these  patients, 
or  whether  there  is  merely  a  subsidence  of 
the  chronic  inflammatory  condition  accom- 
panying the  hypertrophy,  is  very  difficult 
to  determine. 

In  most  cases  there  is  a  softening,  dimin- 
ished sensitiveness,  and  a  diminution  of  the 
size  of  the  prostate  palpable,  but  all  this 
may  be  readily  explained  by  the  subsidence 
of  the  inflammation.  After  all.  probably  with 
advancing  years  a  certain  amount  of  hyper- 
trophy of  the  pro.state  is  physiological  and 
it  is  perhaps  the  accompanying  chronic  in- 
flammatory condition  that  is  responsible  for 
most  of  the  symptoms.  Consequently  if  we 
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can  through  jr-ray  treatment  influence  this 
condition,  we  are  in  a  position  to  do  a  great 
deal  for  these  patients. 

Knowing  the  effect  of  the  rays  upon 
glandular  tissue,  it  is  difficult  to  see  why 
then  should  not  be  an  actual  diminution  of 


tion  or  prostatic  bleeding.  Cases  that  are  far 
advanced — those  that  have  already  entered 
the  catheter  life — have  not  done  well.  We 
may  improve  their  subjective  symptoms  but 
I  have  not  been  able  to  get  them  to  resume 
voluntary  micturition.  After  they  reach  the 


Fig.  2.  Inclined  tuhe-stand  with  lead  ^lass  attachment  into  which 
end  of  speculum  fits. 

the  gland  itself,  and  I  feel  quite  sure  that  stage  of  regular  periodical  catheterization 

there  must  be.  We  know  with  certainty  that  they  have  learned  to  depend  on  this  entirely, 

in  myoma,  which  is  practically  the  same  type  and  either  through  a  mental  hazard  or  on 

of  tissue  as  that  found  in  these  adenomas,  account  of  paralysis  of  the  bladder  muscle 

there  is  a  diminution,  even  to  the  extent  of  they  do  not  seem  to  be  able  to  resume  their 

disappearance  at  times.  At  any  rate,  I  have  normal  function  even  if  the  prostate  becomes 

found  that  the  majority  of  cases  in  which  softer  and  the  inflammatory  condition  is  re- 

-r-ray  treatment  was  begun  before  the  condi-  Ueved.    Cases    that    are    comphcated    with 

tion  was  too  far  advanced  have  progressed  cystitis  are  not  improved  until  that  condi- 

well  and  have  escaped  operation.  tion  is  treated  in  the  usual  way. 


Choice   of  Cases. — The  most    favorable  Tcclimqnc. — This  is  very  Important.  The 

cases  for  .r-ray  treatment  are  the  early  ones,  results  depend  entirely  upon  the  proper  ap- 

those  that  come  to  the  physician  complaining  phcation  of  the  rays.  The  method   I  have 

of  occasional   pain   and  discomfort  in   the  used  in  treating  my  cases  is  as  follows: 

prostatic  region,  with  frequent  micturition.  As  port  of  entry,  I  use  the  rectum,  with 

,■  with  slowness  in  beginning  micturi-  direct  application  ui)on  the  prostate  and  the 
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perineum.  The  patients  are  put  in  the  knee- 
chest  position.  A  blind  pouched  lead  glass 
tube  (Fig.  i),  with  an  opening  to  fit  over 
the  prostate,  is  inserted  into  the  rectum. 
The  tube  is  covered  with  a  thin  rubber  finger 
cot  to  prevent  the  edges  from  injuring  the 
mucous  membrane. 

The  tube-stand,  with  the  proper  filters  in 
position  and  a  small  lead  glass  tube  attached 
(Fig,  2)  is  now  approximated  to  the  lead 
glass  speculum  so  as  to  make  a  continuous 
channel  (Fig.  3). 

The  stand  is  tilted  so  that  the  rays  will 
strike  the  prostate  at  a  direct  angle.  Care  is 


Pig.  3.  Inclined  tube-stand  with  lead  glass  speculum 
approximated. 

taken  that  as  the  speculum  is  inserted  at  esch 
treatment  the  oval  opening  is  applied  over  a 
different  lobe  of  the  prostate. 

In  treating  through  the  perineum,  the 
small  lead  glass  tube  on  the  stand  is  put  in 
direct  contact  with  the  perineum. 

Dosage. — These  patients  are  treated  in 
series.  Four  weekly  applications  to  the  pros- 
tate and  perineum  are  considered  as  one 
series.  This  is  followed  by  an  interval  of  one 
month,  when  the  second  series  is  given. 

If  there  is  a  marked  improvement  at  the 
end  of  the  second  series,  the  interval  of  rest 
is  prolonged  to  two  months  before  the  third 
series  is  given.  If  not,  it  is  given  at  the  end 
of  one  month. 

After  three  series  have  been  given  the 
interval  of  rest  between  applications  should 
be  at  least  two  months.  The  number  of  series 
will  depend  upon  the  results  accomplished. 
As  a  rule,  there  should  be  a  decided  improve- 


ment at  the  end  of  three  series.  If  there  is 
no  change  in  the  patient's  condition  at  the 
end  of  this  time.  It  is  probably  useless  to 
continue  with  further  treatments. 

After  the  symptoms  have  subsided  and  the 
patients  have  been  made  thoroughly  com- 
fortable, the  treatments  are  discontinued,  but 
as  a  prophylactic  measure  I  have  found  a 
great  deal  of  benefit  in  giving  these  patients 
one  series  of  treatments  at  intervals  of  six 
months  over  an  indefinite  period.  This  is 
undoubtedly  worth  while,  and  if  your  pa- 
tients belong  to  the  intelligent  classes  they 
will  gladly  submit  to  it.  They  have  such  a 
wholesome  fear  of  the  recurrence  of  their 
discomfort  and  of  the  possibility  of  an  oper- 
ation becoming  necessary,  that  they  will 
rather  look  forward  to  the  treatments. 

The  amounts  of  ray  given  in  my  cases 
were  as  follows: 

Sfark 
Time         Distance  gap     Ma,  Filler 

5m.     Perineum, 7^^  in-     9'"-     5-6     4n"n- Aluminum 

Prostate,    gVi  in. 

The  difference  in  the  distance  used  be- 
tween the  perineal  and  prostate  applications 
is  due  to  the  difference  in  the  length  of  the 
lead  glass  speculum  used. 

This  dosage,  applied  in  a  series  as  above 
described,  should  not  produce  an  erythema 
at  any  time  during  the  course  of  the  treat- 
ments— at  least  it  has  not  done  so  in  any  of 
the  cases  I  have  treated. 


1.  X-ray  treatment  of  hypertrophy  of  the 
prostate  is  of  decided  value,  and  should  be 
given  a  trial  in  all  the  early  cases. 

2.  Many  of  the  cases  so  treated  will  not 
only  be  temporarily  benefited  but  may  es- 
cape operation  altogether. 

3.  Cases  far  advanced,  those  that  have 
reached  catheter  life,  will  be  only  tempo- 
rarily and  subjectively  benefited  by  the 
treatment, 

4.  Prophylactic  .r-ray  treatments,  to  safe- 
guard against  recurrence  of  symptoms  in 
improved  cases,  are  undoubtedly  of  value 
and  should  be  carried  out  in  every  case. 


ROENTGEN  RAY  CARDIAC  STUDIES 

By  CHARLES  L.  MARTIN,  E.E.,  M.D. 

DALLAS,  TEXAS 


T^  HE  literature  of  the  past  twenty  years 
■■•      has  contained  many  excellent  contribu- 
tions covering  both  the  normal  and  the  ab- 
normal   roentgen    ray    appearances   of   the 
heart.  Dr.  Williams^  of  Boston  published  an 
article  on  this  subject  in  1899,  and  much  was 
written  in  German  during  the  early  years  ot' 
the  twentieth  century.  However,  the  Ameri- 
can literature  has  been  devoted  more  to  the 
discussion  of  technique  and  to  the  study  of 
the  normal  heart,  and  it  is  for  this  reason 
that  the  author  is  presenting  a  series  of  trac- 
ings from  teleroentgenograms  of  the  chests 
of  patients  suffering  from  actual  cardiac  con- 
ditions.  This  brief  article  can  in  no  way 
compare  with  the  excellent  works  of  such 
eminent  men  as  GroedeP  and  Vaquez  and 
Bordet^,  but  it  will  perhaps  emphasize  the 
practical  value  of  the  roentgenogram  in  the 
field  of  cardiology. 

TECHNIQUE 

Arguments  for  and  against  the  various 
techniques  tend  to  carry  one  far  afield,  and 
it  has  been  thought  best  merely  to  describe 
the  methods  used  in  studying  the  cases  which 
are  to  be  presented.  These  methods  are  fairly 
simple  and  can  be  executed  in  a  reasonbly 
short  time.  Thev  constitute  the  routine 
cardiac  examination  which  has  been  used  by 
the  Roentgen  Ray  Department  of  the  Mass- 
achusetts General  Hospital  for  many  years 
and  which  is  fully  described  by  Holmes  and 
Ruggles*. 

The  patient  first  stands  facing  the  obser- 
ver, with  his  chest  against  a  fluoroscopic 
screen  of  sufficient  size  to  make  possible  the 
visualization  of  all  of  both  lung  fields.  Tra- 
cings are  made  of  the  cardiac  outlines  and 
the  upper  and  lower  limits  of  excursion 
of  the  diaphragm  during  normal  respiration, 
care  being  taken  to  indicate  the  point  of 
junction  of  the  left  auricle  with  the  left 
ventricle.  The  patient  is  then  asked  to  hold 


his  breath  in  both  forced  inspiration  and 
forced  expiration,  while  tracings  are  made 
of  the  positions  of  the  domes  of  the  dia- 
phragm and  of  the  left  border  of  the  heart. 
The  patient's  left  hand  is  next  placed  upon 
the  top  of  his  head  and  he  is  turned  to  his 
left  until  the  shadow  of  the  great  vessels 
assumes  its  narrowest  transverse  diameter. 
At  this  point  a  tracing  of  the  outline  of  the 
great  vessels  is  made  and  the  lower  posterior 
mediastinal  space  is  carefully  studied  in  full 
inspiration  to  determine  whether  or  not  it 
is  obliterated  by  the  shadows  of  enlarged 
auricles  or  a  pericardial  effusion.  Abnormal- 
ities in  pulsation  are  noted  on  a  sheet  pro- 
vided for  the  purpose.  The  examination  is 
completed  by  taking  a  teleroentgenogram 
with  the  anterior  portion  of  the  patient's 
chest  held  squarely  against  a  cassette.  The 
target  of  the  tube  is  placed  at  a  distance  of 
seven  feet  from  the  cassette  and  centered  on 
a  level  with  an  imaginary  line  drawn  through 
the  scapulae  some  2  inches  above  the  lower 
tips  of  the  angles. 

After  the  roentgenogram  is  developed, 
it  is  marked  off  with  a  soft  lead  pencil  as 
shown  in  Figure  i,  which  represents  the 
anatomical  divisions  of  the  cardiac  shadow. 
H  the  shadows  of  the  inner  ends  of  clav- 
icles exactly  span  the  shadows  of  the  bodies 
of  the  upper  thoracic  vertebrae,  the  plate 
has  been  correctly  made  and  is  suitable  for 
mensuration.  Otherwise  it  should  be  dis- 
carded, because  a  slight  amount  of  rotation 
causes  a  considerable  error  in  the  measure- 
ments. The  center  line  is  drawn  through  the 
center  of  the  shadows  of  the  spinus  processes 
of  the  vertebrae.  ''MR"  and  "ML"  represent 
the  distances  to  the  right  border  and  to  the 
left  border  ordinarily  percussed  out  by  the 
internist.  The  line  "L"  is  drawn  from  the 
point  of  junction  of  the  right  auricle  with 
the  right  border  of  the  ascending  aorta  to 
the  apex.  Quite  often  the  apex  cannot  be 
made  out  in  the  roentgenogram.  This  is  par- 
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ticularly  true  where  the  diaphragm  is  high, 
as  in  obesity.  In  such  cases  it  is  necessary  to 
continue  the  curve  of  the  left  ventricle  down- 
ward and  to  the  approximate  position  of  the 
apex.  "X"  is  drawn  perpendicular  to  the  line 
"L"  from  the  point  of  junction  of  the  right 
auricle  and  right  diaphragm.  This  point  is 


shadow  of  the  pulmonary  artery  or  left  aur- 
icular appendage  and  in  such  cases  the  di- 
mension *'Gt.  Vs."  represents  the  width  of 
the  great  vessels.  It  must  be  remembered 
that  the  right  border  of  the  shadow  of  the 
great  vessels  is  in  reality  the  right  border 
of  the  ascending  aorta,  since  the  superior 
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often  not  sharply  defined,  but  a  slight  error 
in  locating  it  will  make  very  little  difference 
in  the  length  of  "X".  "Y"  is  drawn  perpen- 
dicular to  the  line  **L"  from  a  point  on  the 
border  of  the  left  auricle  appendage.  The 
limits  of  this  appendage  cannot  be  made  out 
on  the  average  roentgenogram  of  the  normal 
heart,  but  the  length  of  "Y"  will  not  vary 
appreciably  if  the  point  be  selected  anywhere 
along  the  approximated  border  of  this  struc- 
ture. It  is  evident  that  "X"  plus  "Y"  or  "B" 
is  the  dimension  which  is  increased  with  en- 
largement of  the  auricles,  while  "L"  is  more 
likely  to  be  increased  with  ventricular  en- 
largement. The  dimension  marked  "Gt.  Vs." 
extends  from  the  right  border  of  the  ascend- 
ing aorta  to  the  left  border  of  the  descend- 
ing aorta,  and  represents  the  width  of  the 
aortic  arch.  In  some  cases  the  left  border  of 
the  descending  aorta  is  obliterated  by  the 


vena  cava  casts  little  or  no  shadow.  In  addi- 
tion to  these  measurements,  it  is  wise  to  lay 
off  the  internal  transverse  diameter  of  the 
chest. 

VALUE  OF  THE  EXAMINATION 

From  the  examination  as  outlined  above, 
it  is  possible  to  determine  the  size  and  shape 
of  the  heart  and  also  to  determine  whether 
it  moves  with  respiration.  The  study  of 
pulsations  is  often  disappointing  because  the 
excursion  of  the  cardiac  borders  is  so  slight 
that  variations  are  made  out  with  difficulty. 
According  to  Groedel,  the  excursion  of  the 
left  border  of  the  left  ventricle  with  each 
heart-beat  rarely  exceeds  two  millimeters. 

The  size  and  shape  of  the  structure  are 
the  most  important  factors  and  they  can  both 
be  determined   from  the   seven-foot  plate. 
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although  the  fluoroscope  brings  out  varia- 
tions in  shape  much  better  because  of  distor- 
tion. Many  good  cardiologists  now  admit 
that  percussion  of  cardiac  outlines  is  often 
not  a  reliable  procedure.  Danzer°  has  recent- 
ly called  attention  to  the  fact  that  Thomas 
Lewis  is  now  using  the  apex  beat  in  approxi- 
mating the  size  of  the  heart.  The  same 
author  points  out  the  possible  sources  of 
error  in  such  a  method  and  insists  on  the  use 
of  the  roentgen  ray.  Dr.  George  C.  Shattuck* 
demonstrated  the  inaccuracy  of  percussion 
in  cardiac  work  at  the  Massachusetts  Gen- 
eral Hospital  in  191 6,  and  published  an  ex- 
cellent article  on  the  subject  at  that  time. 
It  is  now  rather  generally  conceded  that  the 
dimensions  obtained  from  the  roentgeno- 
gram are  accurate,  but  the  chief  difficulty 
arises  in  determining  whether  the  individual 
heart  in  question  is  too  large  for  the  patient 
possessing  it.  Many  tables  of  normals  have 
been  constructed,  but  they  seem  to  show 
rather  wide  variations  for  each  class  of  indi- 
viduals listed.  In  a  word,  when  depending 
upon  tables,  it  is  often  necessary  to  say  that 
the  dimensions  of  a  certain  heart  are  at  the 
upper  border  of  normal  or,  perhaps,  a  little 
greater  than  normal,  while  the  patient  seems 
perfectly  well  and  the  roentgenologist  hesi- 
tates to  state  definitely  that  there  is  real 
cardiac  enlargement  present.  After  applying 
it  to  a  fairly  large  series  of  cases,  the  author 
has  arrived  at  the  conclusion  that  the  cardio- 
thoracic  ratio,  as  recently  advocated  by 
Danzer,  gives  as  much  information  concern- 
ing the  size  of  the  heart  as  do  the  various 
tables.  Cohn,^  after  examining  a  series  of 
soldiers,  is  in  full  accord  with  this  statement. 
When  using  this  method,  the  structure  is  said 
to  be  definitely  enlarged  when  the  total  trans- 
verse diameter,  that  is,  '*MR''  plus  "ML,"  ex- 
ceeds one  half  of  the  internal  diameter  of  the 
chest.  This  ratio  is  expressed  as  the  quotient 
obtained  by  dividing  the  transverse  diameter 
of  the  heart  by  the  internal  diameter  of  the 
chest  and  can  be  determined  very  rapidly 
without  the  aid  of  tables.  If  only  the  trans- 
verse diameter  is  needed  for  this  determina- 
tion, it  may  seem  unnecessary  to  go  further 
with  mensuration,  but  a  study  of  the  follow- 


ing cases  will  show  that  the  relative  values 
of  the  measurements  "B",  "L"  and  "Gt.  Vs." 
give  information  of  value  in  certain  cardiac 
disorders.  In  order  to  present  this  work  in  an 
orderly  fashion,  the  diseases  of  the  heart 
will  be  considered  under  the  headings  of  the 
hypoplastic  heart,  pericarditis,  myocarditis, 
valvular  disease,  cardio-renal  disease,  and 
diseases  involving  the  great  vessels.  This 
classification  does  not  include  the  arythmias 
or  congenital  diseases  of  the  heart,  because 
only  a  very  few  such  cases  were  studied.  All 
of  the  congenital  cases  seen  showed  cardiac 
enlargement.  All  of  the  drawings,  with  a  few 
exceptions,  were  made  by  tracing  the  outline 
of  the  heart,  great  vessels,  diaphragm  and 
lung  fields  from  the  finished  teleroentgeno- 
grams of  actual  cases.  All  the  diagnoses, 
histories  and  physical  examinations  except 
one  were  taken  from  the  records  of '  the 
Massachusetts  General  Hospital. 

THE   HYPOPLASTIC   HEART 

The  determination  of  the  presence  of  a 
hypoplastic  or  small  heart  sometimes  frees 
a  patient  from  a  restricted  cardiac  life  im- 
posed upon  him  by  some  well-meaning  phy- 
sician. Figure  2  represents  such  a  case.  The 
patient  had  been  turned  down  for  the  draft 
because  of  a  definite  systolic  murmur  heard 
over  the  precordium.  The  well-informed 
clinician  now  pays  little  attention  to  a  sys- 
tolic murmur  unless  it  be  accompanied  by 
cardiac  enlargement,  and  when  the  heart  is 
unusually  small,  as  in  this  case,  the  patient 
may  be  told  with  a  fair  degree  of  assurance 
that  he  has  no  chronic  organic  heart  disease. 
It  is  true  that  persons  who  have  such  small 
hearts  often  exhibit  the  so-called  effort  syn- 
drome which  is  so  clearly  described  by 
Thomas  Lewis  in  his  little  book  bearing  that 
title.  Bertnard  Smith®  has  recently  made  a 
careful  study  of  this  subject  and  finds  that 
the  patients  that  have  symptoms  for  a  long 
time  have  hearts  that  are  smaller  than  nor- 
mal, and  that  in  the  teleroentgenograms  of 
such  hearts,  the  angle  between  the  lines  "L" 
and  "MR"  is  greater  than  the  average  nor- 
mal. He  also  states  that  the  long,  narrow 
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Fig.  2.  Hypoplastic  Heart.  O.  P.  D.  391673.  P.  H. 
Diphtheria,  mumps  and  measles  as  a  child.  Has 
never  used  alcohol.  Tobacco  used  in  moderation. 
Denies  venereal  disease.  No  other  important  ill- 
nesses. 

P.  I.  Has  never  had  any  cardiac  symptoms  but 
was  rejected  for  the  draft  because  the  examining 
physician  found  some  murmurs. 

P.  E.  Weight  J2gy2  pounds.  Age  thirty.  Apex 
beat  not  visible.  Impulse  forceful  and  rate  rapid 
as  a  result  of  the  excitement  resulting  from  ex- 
amination. No  supracardiac  dullness.  Systolic  mur- 
mur heard  at  apex,  at  second  right  interspace  and 
in  the  pulmonic  area.  Murmur  loudest  in  the  aortic 
area.  Aj  sharp  and  clear;  Pj  not  accentuated.  Sec- 
ond sound  at  apex  clear  and  pure.  Pulses  equal 
and  regular  and  of  good  volume  and  tension.  Blood 
pressure  130/80. 

"drop  heart"  is  not  predominant  type,  but 
that  the  structure  may  assume  a  great  variety 
of  shapes.  It  is  well  to  keep  in  mind  the  fact 
that  the  small  heart  is  thought  to  be  of  defi- 
nite significance  only  in  the  patients  that  have 
symptoms,  for  a  great  many  people  possess- 
ing such  small  organs  do  not  seem  to  suffer 
any  great  inconvenience  therefrom.  The 
effort  syndrome  is  doubtless  the  resultant 
of  numerous  factors  in  a  poorly  developed 
body,  the  small  heart  constituting  but  one 
of  the  many. 

PERICARDITIS 

The  diagnosis  of  pericarditis  with  or  with- 
out effusion  has  long  been  one  of  the  most 
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Fig.  3.  Pericarditis  with  Effusion.  Case  No.  24392. 
May  3,  1916  (morning).  P.  I.  Had  an  attack  three 
months  ago  characterized  by  pain  in  right  side, 
productive  cough,  chills,  fever,  cold  sweats,  and 
palpitation  brought  on  by  slight  exertion.  Says  she 
had  fluid  in  chest  but  was  not  tapped.  Dyspnea  has 
been  constant  and  increasing  in  severity  since  this 
attack.  At  times  everything  "looks  black."  Fainted 
four  days  ago.  Unable  to  rest  on  left  side.  Cannot 
sleep.  Too  sick  to  answer  questions  fully. 

P.  E.  Apex  impulse  diffuse  and  not  forceful. 
Question  of  shifting  with  change  of  position. 
Sounds  regular,  rapid,  and  somewhat  mufRed.  Ps 
greater  than  As  and  accentuated.  "To  and  fro" 
friction  rub  in  aortic  area  and  well  heard  to  right 
of  apex.  No  murmurs  made  out.  Both  sounds 
heard  distinctly  at  apex.  A  few  moist  rales  and  in- 
creased whispered  voice  below  right  scapula  behind. 

Operation :  A  needle  was  put  into  the  pericardial 
sac  in  the  5th  interspace  3  cm.  to  the  left  of  the 
nipple  line  and  directed  upward  and  inward.  After 
penetrating  about  15^  inches  through  the  chest 
well,  go  c.c.  of  thick,  sticky,  yellow  fluid  were  re- 
moved. The  pulse  became  fuller  and  slower  and 
varied  from  120-130.  The  dyspnea  and  cough  sub- 
sided and  the  patient  was  much  more  comfortable. 


difficult  problems  confronting  the  clinician 
and  roentgenologist  alike.  Dr.  George  \V. 
Holmes®  has  recently  published  an  excellent 
account  of  the  findings  in  the  former  condi- 
tion, and  through  his  kindness  tracings  from 
one  of  his  cases  (Figs.  3  and  4)  are  pre- 
sented. According  to  his  observations  there 
is  in  pericardial  effusion  a  change  in  the 
shape  of  the  heart  shadow  with  change  in 
position,  an  obliteration  of  the  normal  curx'^es 
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Fig  4 


Fig.  4.  Pericarditis  with  Effusion.  26  days  after  tap- 
ping. Question  of  adhesive  pericarditis.  Same  case 
as  Figure  3.  Friction  rub  still  present.  Lung  signs 
clearing  up.  Cardiac  dullness  much  decreased  in 
size.  Some  anemia.  Patient  still  in  bed.  Pulse 
rises  when  she  gets  up.  Movement  of  left 
border  of  heart  seems  limited  during  respiration. 
Pericardium  is  probably  becoming  adherent. 

of  the  cardiac  outline  and  very  faint  or 
absent  visible  pulsation.  Fig.  3  represents 
fluoroscopic  tracings  made  with  the  patient 
supine  and  standing.  This  case  was  a  long- 
standing one  of  tuberculous  origin  and  ap- 
parently the  pericardium  had  stretched  suf- 
ficiently to  show  considerable  change  of 
shape  with  change  of  position  and  had  pro- 
duced the  so-called  water-bottle  appearance. 
There  is  some  question  as  to  whether  an 
acute  effusion  of  sufficient  size  to  cause  ten- 
sion in  the  pericardial  sac  would  show  this 
change  of  shape  with  change  of  position. 
The  greatest  difficulty  in  diagnosis  arises  as 
a  result  of  the  similarity  between  a  peri- 
cardial effusion  and  an  acutely  dilated  heart. 
They  both  show  a  similar  shape,  faint  or 
absent  visible  pulsation,  and  an  obliteration 
of  the  posterior  mediastinal  space.  The 
change  of  shape  with  change  of  position 
does  not  occur  in  the  case  of  the  dilated 
heart,  and  where  this  change  is  actually  ob- 
served a  diagnosis  of  effusion  may  be  made 
with  a  fair  degree  of  certainty.  Figure  4 
represents  a  fluoroscopic  tracing  of  the 
cardiac  outlines  after  the  disappearance  of 
the  effusion  shown  in  Figure  3.  The  outlines 
of   an  acutely  dilated  heart  are  shown  in 


Fig.  5.  Acute  Dilatation  of  the  Heart.  Case  No. 
235074.  Feb.  10,  1920.  P.  H.  Pneumonia  as  a  child. 
No  scarlet  fever,  tonsillitis,  rheumatic  fever,  or 
chorea. 

P.  I.  Seven  weeks  ago  she  caught  a  cold  and 
suffered  from  pain  in  the  chest.  After  three  days 
she  had  a  cough,  chilly  sensations,  a  pain  in  the 
side  and  felt  feverish.  Was  in  bed  with  pneumo- 
nia for  a  month.  Got  up  three  weeks  ago  and  has 
felt  pain  in  right  side  with  a  cough  ever  since. 

P.  E.  Patient  is  a  white  girl  of  thirteen  weigh- 
ing 90  pounds.  She  has  lost  seventeen  pounds  in 
eight  weeks.  There  are  signs  of  a  small  amount  of 
fluid  at  the  right  base.  Heart  sounds  regular,  rapid 
and  of  good  quality.  Pa  greater  than  Ai  and  SI. 
accentuated.  There  is  a  blowing  systolic  murmur 
partly  replacing  the  first  sound  which  is  snapping 
at  the  apex.  Apex  shifts  in  left  lateral  position. 
No  thrill.  Liver  dullness  extends  5  cm.  below  the 
costal  margin. 

Feb.  15,  1920.  Loud  friction  rub  is  heard  all 
over  the  precordia.  Loudest  just  to  the  right  of  the 
stern  tun  in  third  interspace. 

Feb.  24,  1920.  Friction  rub  much  diminished. 

Feb.  28,  1920.  Friction  rub  no  longer  heard. 

Figure  5.  The  solid  line  represents  the  shape 
which  the  structure  assumed  following  an 
attack  of  pneumonia.  The  dotted  line  repre- 
sents the  appearance  three  days  later,  when 
the  dilatation  had  subsided.  These  drawings 
were  traced  from  ordinary  chest  plates  made 
with  the  same  target  plate  distance.  A  large 
effusion  would  not  disappear  in  three  days, 
and  it  is  because  of  this  fact  that  the  diag- 
nosis was  made.  It  is  interesting  to  note 
that  a  friction  rub  was  heard.  This  is,  how- 
ever, not  an  unusual  finding  in  acute  dilata- 
tion of  the  heart,  although  it  is  often  inter- 
preted as  a  sigh  of  pericarditis. 

Adhesive  pericarditis  is  no  more  easily 
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Fig.  6.  Double  Mitral  Disease  with  Probable  Aortic 
Involvement,  Question  of  Adhesive  Pericarditis. 
Case  No.  231847. 

P.  H.  Diphtheria  as  a  child.  Rheumatic  fever  thir- 
teen times  since  the  age  of  eight.  Many  bad  sore 
throats.  Chorea  at  age  of  eight.  An  attack  of 
dyspnea  lasting  six  weeks  occurred  six  years  ago. 

P.  I.  Influenza  nine  months  ago.  Attack  of 
rheumatic  fever  with  severe  precordial  pain  and 
pain  in  the  lower  abdomen  of  a  sharp,  cramp-like 
nature  six  months  ago.  Constant  sharp  pain  in 
lower  back  and  right  hip  began  four  months  ago. 
Now  has  a  fever,  night  sweats,  and  some  pre- 
cordial pain  together  with  sharp  pain  in  the  lower 
abdomen. 

P.  E.  White  man.  Age  thirty-one.  Weight  120 
pounds.  Purpuric  rash  on  ankles.  Heavy  apex  im- 
pulse in  the  fifth  space.  Sounds  regular  and  of  fair 
quality.  Not  rapid.  P2  gretaer  than  A2.  Blowing  "to 
and  fro"  murmur  over  the  precordia  heard  best  in 
the  third  left  interspace  and  transmitted  to  the 
axilla,  neck  and  back.  First  sound  slightly  rough- 
ened at  apex.  Second  sound  replaced  by  murmur. 
Pulses  corrigan  in  type.  Question  of  thrill  at  the 
apex.  Blood-pressure  120/40.  Brachials  negative. 
Liver  edge  2  cm.  below  costal  margin. 

Laboratory  Findings.  R.  B.  C.  3,000,000.  Hbg. 
80%.  Wassermann  positive.  Blood  cultures  show 
hemolytic  streptococcus  at  four  examinations. 

Fluoroscopic  Report.  Practically  no  respiratory 
excursion  of  the  left  border  of  the  heart. 


diagnosed  than  is  the  type  accompanied  by 
effusion.  The  frequency  with  which  the  diag- 
nosis is  missed  is  emphasized  by  Lyter^°, 
who  describes  the  findings  in  thirty  autop- 
sied  cases.  He  calls  attention  to  the  fact  that 
the  left  border  of  the  heart  should  normally 
move    three    cm.    during    deep    respiration 


Fig.  7.  Arteriosclerosis.  O.  P.  D.  392975.  P.  L  Com- 
plains of  diplopia  which  began  about  eight  months 
ago.  Growing  steadily  worse.  Also  has  supra-orbital 
headaches  and  "muscular  rheumatism."  Troubled 
with  nocturia,  polyuria  and  eneuresis. 

P.  E.  White  man.  Age  seventy- two.  Weight  noc 
obtained.  Left  eye  turned  in.  Pupils  irregular  and 
very  small.  Fixed  to  light  but  react  to  distance. 
Palate  reflexes  absent.  Heart  sounds  regular  and 
of  fair  quality.  Systolic  murmur  at  the  apex  and 
•  slight  systolic  whiff  at  the  aortic  area.  At  greater 
than  Pi  and  accentuated.  Blood-pressure  174/112. 
Left  knee  swollen  and  somewhat  tender.  Slight 
numbness  of  both  legs.  Marked  Romberg.  Knee 
jerks  absent.  Falls  when  walking  around  the  house. 
X-ray  of  left  knee  shows  a  narrowed  joint  space 
and  thickened  soft  parts.  The  appearance  is  that  of 
a  chronic  synovitis.  Clinical  diagnosis  of  tabes 
was  made. 

and  should  shift  three  cm.  when  the  patient 
turns  from  the  right  lateral  to  the  left  lat- 
eral position.  The  fluoroscopic  method  of 
noting  the  respiratory  excursion  has  already 
been  described.  Seven-foot  plates  made  with 
the  patient  lying  first  on  one  side,  and  then 
on  the  other  will  demonstrate  the  lateral 
shift  so  that  it  can  be  measured.  When  ad- 
hesions occur  between  the  pericardium  and 
the  pleura,  these  two  shifts  are  likely  to  be 
diminished  or  completely  done  away  with. 
Unfortunately  adhesions  do  not  form  out- 
side of  the  pericardium  in  all  cases  of  peri- 
carditis. When  a  dense  mass  of  fibrous  ma- 
terial forms  between  the  heart  and  pericard- 
ium, the  left  border  often  becomes  a  straight 
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Fig.  8.  Senile  Heart.  O.  P.  D.  325755.  P.  H.  Negative 
except  for  pain  in  the  back  beginning  one  and  a 
half  years  ago.  Never  any  nocturia.  Cta.  ceased 
fourteen  years  ago. 

P.  I.  Now  complains  of  constant  dizziness  and 
hot  flashes.  Occasional  attacks  of  palpitation.  Con- 
siderable pain  at  times  over  the  eyes  and  in  the 
back.  Intermittent  edema  of  the  ankles. 

P.  E.  Patient  is  a  white  woman  of  sixty  who 
weighs  190  pounds.  Pulse  regular.  Rate  80.  Ai  ac- 
centuated.  No  murmurs.   Blood-pressure  220/104. 

Laboratory  Tests.  Wassermann  negative.  Urine 
negative. 

line  and  the  cardiac  shadow  assumes  the  tri- 
angular shape  which  has  been  described  as 
a  sign  of  adhesive  pericarditis.  No  pulsations 
or  chamber  curves  are  made  out,  because 
figuratively  speaking  the  heart  is  held  in  a 
vice  of  fibrous  tissue.  Figure  6  represents 
such  a  case  in  which  an  endocarditis  has 
gone  on  to  a  pancarditis  with  extensive  in- 
volvement of  the  pericardium.  Needless  to 
say,  all.  of  the  cases  diagnosed  clinically  as 
pericarditis  do  not  show  definite  roentgen 
ray  signs,  but  these  signs  when  they  do  occur 
are  perhaps  as  definite  as  any  elicited  in  this 
malady. 

MYOCARDITIS 

Mvocarditis,  that  is,  a  disease  of  the  heart 
muscle,  may  result  from  a  great  variety  of 
causes,  but  usually  produces  definite  cardiac 
enlargement  in  time.  This  enlargement  is 
often  limited  to  the  ventricles  and  so  pro- 
duces an  increase  in  the  long  diameter  with 
some  prominence  of  the  curve  of  the  left 


Fig.  9.  Hyperthyroidism.  W.  M.  11454.  Nov.  2,  1916: 
P.  H.  Scarlet  fever  at  three.  Diphtheria  at  six. 
Attacks  of  tonsillitis  almost  every  year. 

P.  I.  Slight  swelling  of  the  neck  noticed  eleven 
years  ago.  Tumor  i;eached  present  size  in  four 
months  at  end  of  which  time  patient  noticed  that 
her  hands  trembled.  Exopthalmos  appeared  two- 
years  later.  Began  to  notice  rapid,  powerful  heart 
action,  dyspnea  on  exertion  and  excessive  mois- 
ture of  palms  about  one  year  ago. 

P.  E.  White  woman  of  thirty-six  weighing  139' 
pounds.  Appears  to  have  lost  weight.  Marked  ex- 
opthalmos and  loss  of  power  of  convergence. 
Thyroid  very  prominent.  Right  side  more  so  than- 
left.  Definite  pulsation.  Loud  bruit  heard  over 
gland.  Heart  enlarged.  P«  accentuated,  louder  thaa 
Aj  and  doubled.  Loud  blowing  systolic  murmur  at 
apex  transmitted  to  the  axilla  and  upwards.  Na 
edema.  Coarse  and  fine  tremor  of  the  hands. 
Blood-pressure  150/84. 

Nov.  23,  1916.  Right  hemithyroidectomy  was- 
done. 

Metabolism  Reports. 

Nov.    3,  1916 +17 

Nov.     7,  1 916 +57 

Nov.  14,  1916 +41 

Dec.  16,  1916       +39 

ventricle.  The  curves  representing  the  left 
auricular  appendage  and  pulmonary  artery 
are  not,  as  a  rule,  distinguishable.  Cases 
illustrating  two  fairly  common  classes  of 
chronic  myocarditis  are  cited.  Figures  7  and 
8  are  taken  from  seven-foot  plates  of  pa- 
tients possessing  senile  hearts.  Perhaps 
"cardiosclerosis"  is  a  better  term  than  "senile 
hearts",  for  these  patients  are  usually  rather 
aged  and  show  definite  arteriosclerosis.  They 
may  or  may  not  have  a  hypertension.  Def- 
inite symptoms  are  present  and  some  clini- 
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cians  state  that  the  victim  has  a  "dying  myo- 
cardium" as  a  result  of  a  poor  blood  supply 
to  the  cardiac  muscle.  The  aortic  arch  is 
usually  tortuous  and  wider  than  normal,  and 
the  pulsations  of  the  ventricles  often  appear 
to  be  feeble.  Hearts  of  this  type  are  likely 
after  a  time,  to  become  very  long  and  nar- 
row, and  resemble  a  beef  tongue  in  appear- 
ance, the  apex  corresponding  to  the  tip  of 
the  tongue.  No  evidence  of  the  left  auricular 
appendage  can  be  made  out  and  the  whole 
organ  appears  to  assume  a  horizontal  posi- 
tion in  the  chest.  No  roentgenologist  is  just- 
ified in  diagnosing  this  condition  from  the 
roentgen  ray  findings  alone,  but  when  such 
an  appearance  is  encountered  in  a  person 
past  middle  age,  who  shows  arteriosclerosis 
and  is  complaining  of  vertigo,  dyspnea,  pal- 
pitation, and  perhaps  angina,  the  diagnosis 
cannot  be  far  wrong.  It  is  a  rather  interest- 
ing fact  that  the  patient  whose  heart  is 
shown  in  Figure  7  was  said  to  have  tabes. 
A  number  of  tabetics  were  examined  and 
almost  without  exception  they  showed  hearts 
of  this  type.  They  were  examined  with  the 
hope  that  they  would  show  definite  signs  of 
syphilitic  aortitis.  It  has  often  been  stated 
that  syphilis  is  an  etiological  factor  in 
arteriosclerosis  and  these  findings  would 
seem  to  substantiate  this  statement  because 
some  of  the  patients  examined  had  not 
reached  the  age  of  forty. 

Chronic  hyperthyroidism  is  usually  ac- 
companied by  a  myocarditis  which  produces 
definite  cardiac  enlargement.  Such  a  case  is 
illustrated  in  Figure  9.  Cardiac  enlargement 
was  found  by  the  author  only  in  patients 
who  had  had  symptoms  of  hyperthyroidism 
for  a  number  of  years.  The  prominent  curve 
of  the  left  ventricle  and  the  increased  length 
are  well  shown  in  the  case  cited.  Many  cases 
show  the  prominence  in  the  region  of  the 
pulmonary  artery  as  shown  here.  This  may 
possibly  represent  the  border  of  an  enlarged 
thymus  gland.  Such  an  enlarged  gland  was 
demonstrated  in  one  such  case  at  autopsy. 
When  the  heart  has  once  become  affected  in 
these  cases,  it  is  in  no  way  benefited  by  a 
reduction  of  the  thyroid  secretion  except  in 


so  far  as  a  reduction  of  the  pulse  rate  may 
serve  to  reduce  the  load  carried,  and  patients 
may  continue  to  have  dyspnea  on  exertion 
and  some  tachycardia  after  the  basal  meta- 
bolism is  reduced  to  normal,  as  a  result  of  a 
myocarditis.  The  roentgenologist  is  fairly 
safe  in  making  this  diagnosis  in  old  cases  of 
hyperthyroidism  that  show  definite  ventric- 
ular enlargement. 

VALVULAR    DISEASES 

A  case  of  acute  endocarditis  is  rarely 
sent  to  the  roentgen  ray  laboratory  because 
absolute  rest  in  bed  is  one  of  the  essentials 
of  treatment  and  the  heart  is  not  so  likely 
to  show  a  characteristic  shape  during  the 
febrile  stage  of  the  disease.  However,  when 
the  infection  subsides  and  the  valve  cusps 
are  retracted  or  stenosed  as  a  result  of  the 
formation  of  scar  tissue,  the  valves  begin 
to  leak.  This  increases  the  cardiac  load  and 
the  various  chambers  become  dilated  or 
hypertrophy  in  an  effort  to  take  care  of  the 
added  work.  It  is  at  this  stage  that  the 
roentgen  ray  examination  should  be  at- 
tempted. 

Generally  speaking,  the  valves  of  the  heart 
are  open  to  two  lines  of  attack.  Syphilis 
beginning  in  the  aorta*  is  likely  to  move 
downward  and  involve  the  aortic  valve,  but 
extends  no  further  along  the  endocardium. 
Rheumatic  infections,  on  the  other  hand, 
usually  begin  at  the  mitral  valve  and  may 
extend  upward  to  the  aortic  valve  but  do 
not  involve  the  aorta.  Other  valves  may  at 
times  be  affected,  but  such  lesions  are  rarely 
correctly  diagnosed  before  death.  An  occas- 
ional case  of  rheumatic  involvement  of  the 
aortic  valve  alone  is  encountered  now  and 
then. 

When  the  mitral  valve  fails  it  may  show 
stenosis  or  a  combination  of  stenosis  and 
insufficiency.  Autopsy  findings  at  the  Mass- 
achusetts General  Hospital  seem  to  indicate 
that  pure  insufficiency  is  a  rather  rare  lesion 
of  the  mitral  valve.  No  matter  what  the  le- 
sion may  be,  a  failure  of  the  efficiency  of 
the  valve  disturbs  the  mechanical  balance  of 
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the  heart,  and  blood  is  either  held  back  or 
is  allowed  to  regurgitate  back  into  the  left 
auricle.  This  causes  dilatation  of  that  struc- 
ture and  a  prominent  of  the  left  auricular 
appendage  curve  in  the  roentgenogram. 
Pulmonary  congestion  results,  and  an  extra 
load  is  thereby  thrown  upon  the  right  ven- 
tricle which  in  turn  passes  it  back  to  the  right 
auricle.  With  an  incompetent  valve  much 
blood  from  the  dilated  left  auricle  flows  into 
the  left  ventricle  during  diastole  and  causes 
some  increase  in  the  size  of  that  structure. 
Since  the  right  ventricle  pumps  blood  into 
the  lungs  through  the  pulmonary  artery  it 
is  also  likely  to  show  some  dilatation  and 
this  helps  to  accentuate  the  prominence  of 
the  curve  of  the  left  auricular  appendage, 
since  the  shadows  of  the  two  structures  ad- 
join one  another.  The  extra  load  on  the  right 
auricle  usually  causes  a  marked  prominence 
of  the  right  border  of  the  heart.  The  enlarge- 
ment of  the  right  ventricle  causes  an  increase 
in  both  the  transverse  diameter  and  the  dis- 
tance across  the  auricles.  From  this  brief 
description  it  is  evident  that  the  changes  pro- 
duced tend  to  increase  the  dimension  "B" 
(equals  "X"  plus  "Y").  When  the  mitral 
valve  is  incompetent  "L"  may  also  show 
some  increase  as  a  result  of  a  certain  amount 
of  enlargement  of  the  left  ventricle;  but 
this  is,  as  a  rule,  not  a  striking  change. 

In  examining  cases  of  chronic  mitral  dis- 
ease fluoroscopically,  it  is  not  at  all  uncom- 
mon to  find  the  lower  posterior  mediastinal 
space  entirely  obliterated  by  enlarged  aur- 
icles which  extend  backward  until  they  come 
in  actual  contact  with  the  spinal  column. 
Figure  10  illustrates  the  findings  in  a  case 
diagnosed  clinically  as  pure  mitral  stenosis, 
whereas  Figures  11  and  12  represent  double 
mitral  disease.  It  is  interesting  to  note  that 
in  Figure  10  the  transverse  diameter  of  the 
heart  does  not  definitely  exceed  50  per  cent 
of  the  internal  diameter  of  the  chest,  al- 
though the  heart  has  a  typical  "mitral 
shape."  This  is,  no  doubt,  due  to  the  absence 
of  enlargement  of  the  left  ventricle.  Groedel 
calls  attention  to  the  fact  that  the  cardiac 
shadow  may  be  relatively  small  in  mitral 


stenosis,  and  this  is  probably  the  only  type 
of  chronic  organic  heart  disease  in  which 
the  cardiothoracic  ratio  does  not  always 
indicate  enlargement.  Figure  11  shows  a 
marked  prominence  of  the  curve  of  the  right 
auricle.  Figure  12  shows  this  same  promin- 
ence combined  with  an  enlargement  of  the 
left  auricle  sufficiently  great  to  obliterate 
completely  the  angle  normally  seen  between 
the  descending  aorta  and  the  remainder  of 
the  left  border  of  the  heart.  These  three 
drawings  illustrate  the  fact  that  in  mitral 
disease  the  dimension  "B"  approaches  the 
dimension  "L"  as  a  limit  and  as  a  result  the 
cardiac  shadow  tends  to  assume  a  circular 
shape.  No  other  cardiac  disturbance  pro- 
duces the  same  series  of  changes,  and  when 
the  roentgenologist  observes  such  configura- 
tion he  is  justified  in  suggesting  the  diag- 
nosis of  mitral  disease  which  should,  of 
course,  be  checked  up  by  a  physical  exam- 
ination. 

If  the  rheumatic  infection  extends  to  the 
aortic  valve  and  a  double  valve  lesion  results, 
the  left  ventricle  of  necessity  takes  up  a 
larger  share  of  the  increased  load  and  be- 
comes definitely  enlarged.  The  apex  may  as 
a  result  descend  to  the  level  of  the  sixth 
interspace  in  front  and  on  the  long  diameter 
is  definitely  increased.  It  is  only  necessary 
to  add  to  the  mitral  picture  an  increased 
length  and  a  prominence  of  the  curve  of  the 
left  ventricle  to  produce  the  appearance  of 
double  valvular  disease,  as  illustrated  in 
Figures  13  and  14.  The  curve  of  the  left 
ventricle  becomes  relatively  more  and  more 
prominent  as  we  pass  from  mitral  stenosis 
through  double  mitral  disease  to  aortic  re- 
gurgitation. 

Pure  aortic  stenosis  is  an  extremely  rare 
condition  and  is  diagnosed  by  good  clinicians 
only  after  much  deliberation.  The  case  illus- 
trated in  Figure  15  was  so  diagnosed.  It  is 
quite  possible  that  myocarditis  is  responsible 
for  some  of  the  changes  seen.  Two  points 
of  interest  may  be  noted.  The  enlargement 
is  limited  to  the  ventricles,  chiefly  the  left, 
since  the  distance  "B"  extending  across  the 
right  ventricle  is  not  increased,  and  the  aortic 
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Fig.  10.  Mitral  Stenosis.  Case  No.  231751.  P.  H.  No 
history  of  children's  diseases.  For  several  years 
has  been  troubled  with  attacks  of  dyspnea,  cya- 
nosis, and  a  choking  sensation  after  exertion.  No 
productive  cough  or  edema.  Some  attacks  accom- 
panied by  knife-like  precordial  pain  and  a  dry 
cough. 

P.  I.  Balance  of  past  year  spent  in  bed.  Attacks 
characterized  by  dyspnea,  dry  cough,  cyanosis, 
palpitation,  and  sharp  precordial  pain  still  occur. 

P.  E.  White  girl.  Weight,  117  pounds.  Sounds 
regular  and  rapid.  P«  greater  than  Aa  and  accentu- 
ated. Pre-systolic  roll  at  apex.  First  sound  loud 
and  sharp.  Slight  systolic  and  loud  rough  diastolic 
murmur  at  apex  transmitted  to  axilla.  Slight  thrill 
in  fifth  interspace.  Blood-pressure  110/65. 

Laboratory  Findings.  Renal  function  50  per  cent. 
Wassermann  negative. 

arch  is  normal  in  size  and  shape.  The  normal 
arch  makes  the  presence  of  syphilitic  aortitis, 
cardio- renal  disease  with  hypertension,  or 
arch  sclerosis  rather  unlikely,  and  it  is  there- 
fore necessary  to  explain  the  ventricular 
enlargement  as  resulting  from  a  rheumatic 
infection  of  the  aortic  valve,  a  myocarditis, 
or  an  aortic  stenosis.  It  is  very  unlikely  that 
any  roentgenologist  would  be  so  rash  as  to 
hazard  the  correct  diagnosis  on  the  basis  of 
the  roentgen  appearance  alone. 

Aortic  valve  involvement  is  in  a  large 
majority  of  adult  cases  due  to  syphilis  and 
its  onset  is  likely  to  be  preceded  by  a  syphi- 
litic aortitis  of  the  ascending  aorta.  Figure 
16  illustrates  cin  advanced  case  of  this  type. 
There  is  a  marked  increase  in  the  width  of 


Fig.  II.  Mitral  Disease  (probably  double).  Case  No. 
2321 10.  P.  H.  In  bed  with  rheumatic  fever  one 
month,  four  years  ago.  Scarlet  fever  followed  by 
rheumatic  pain  which  kept  him  in  bed  ten  weeks, 
seven  months  ago.  Venereal  denied.  No  tobacco 
or  alcohol. 

P.  I.  Turned  down  by  draft  board  about  one 
year  ago.  Dyspnea  and  palpitation  followed  at- 
tack of  scarlet  fever  and  rheumatism  seven  months 
ago.  No  edema.  Chief  complaint  at  present  is  dys- 
pnea, weakness  and  palpitation  following  exertion. 

P.  E.  White  man.  Age  twenty-one.  Weight  138. 
Mucous  membrane  cyanotic.  Tonsils  red,  large  and 
ragged.  Venous  pulsations  seen  in  neck.  Cervical 
glands  palpable.  Heart  impulse  heaving  and  dif- 
fuse, and  seen  in  4th  interspace.  Sounds  regular 
and  slightly  rapid.  First  sound  replaced  by  sys- 
tolic murmur,  transmitted  to  axilla,  precordia  and 
back.  No  definite  thrill.  Pa  greater  than  Aa.  Re- 
duplicated and  accentuated.  Arterial  walls  not  palp- 
able. Brachials  not  tortuous.  Blood-pressure  i4o/7a 
Knee  jerks  present  and  equal. 

Lal)oratory  Findings:  Urine  negative.  W^asser- 
mann  negative. 


the  aortic  arch  and  a  prominence  in  the  lower 
part  of  the  ascending  portion  which  probably 
represents  a  localized  dilatation.  The  heart 
is  very  long  and  lies  transversely  in  the  chest 
as  a  result  of  a  high  diaphragm.  The  aur- 
icles are  not  enlarged,  but  the  curve  of  the 
left  ventricle  is  very  prominent.  The  dis- 
tance across  the  base  **B'*  is  not  outside 
normal  limits,  and  it  may  be  inferred  that 
the  left  ventricle  is  enlarged  much  more  than 
the  right.  Left  ventricular  preponderance  is 
often  present  in  cases  of  aortic  regurgitation. 
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Graph.  I.  Illusiraiing  FiRure  lo.  Broad  notched  "P"  wave  o£  ihe  type  ofien  s 


1  mitral  stenosis. 


CARDIO-RENAL  DISEASE 

A  patient  with  damaged  kidneys  who  has 
maintained  a  high  blood-pressure  for  a  long 
time  must  of  necessity  possess  a  large  hyper- 
trophied  heart  if  he  is  to  keep  his  bodily 
machine  operating.  If  the  hypertrophy  is  not 
sufficient  to  meet  the  heavy  demands  of  a 
high  blood-pressure,  he  suffers  from  various 
cardiac  symptoms.  The  hypertrophy  is 
usually  pretty  well  distributed  between  the 
two  ventricles,  and  as  a  result  such  hearts 
become  enormous  in  size.  Figures  17  ami  18 
show  fairly  typical  cases.  The  aortic  knobs 
are  prominent,  perhaps  as  a  result  of  arterio- 
sclerosis, which  is  often  present  in  cardio- 
renal  disease.  Although  the  curves  repre- 
senting the  auricles  are  not  at  all  prominent, 
the  distance  "B"  is  outside  normal  limits 
and  this  seems  to  indicate  the  presence  of  a 
definite  hypertrophy  of  the  right  ventricle. 
The  increased  length  of  the  heart  and  the 
prominence  of  the  curve  of  the  left  ventricle 
point  toward  hypertrophy  of  that  structure. 
The  roentgenologist  is  not  always  justified 
in  describing  an  increase  in  cardiac  size  as 
due  to  hypertrophy  rather  than  dilatation, 
but  in  these  cases  the  vigorous  pulsations 
observed  fluoroscopicaily  seem  to  point  in 


that  direction.  Early  cardio-renal  cases  do 
not  show  such  pronounced  changes  and  may 
be  easily  confused  with  other  conditions 
causing  ventricular  enlargement, 

DISEASES     INVOLVING    THE     GREAT     VESSELS 

This  subject  was  more  fully  covered  in  a 
previous  article",  but  this  survey  of  diseases 
of  the  heart  would  hardly  be  complete  with- 
out some  reference  to  it.  Many  of  the  draw- 
ings shown  here  were  used  in  the  previous 
article.  It  is  probably  true  that  a  large  num- 
ber of  cardiac  cases  are  sent  to  the  roentgen- 
ologist because  the  clinician  is  afraid  that 
he  may  be  overlooking  a  syphilitic  aortitis 
or  to  check  up  his  diagnosis  of  that  condi- 
tion. The  diagnosis  of  aortitis  should  be 
made  with  the  greatest  caution  in  cases 
showing  widened  shadows  of  the  great  ves- 
sels. Arteriosclerosis,  hypertension,  chronic 
mitral  disease,  a  high  diaphragm,  or  an-en- 
larged  pulmonary  artery  may  produce  wid- 
ened shadows  of  the  great  vessels. 

Figure  19  illustrates  a  typical  wide,  tor- 
tuous aortic  arch  of  the  type  seen  in  ad- 
vanced arteriosclerosis.  The  widening  is 
apparently  due  to  the  fact  that  the  descend- 
ing aorta  swings  to  the  left.  The  aortic  knob 
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Fig.  12.  Mitral  Disease  and  Chorea.  O.  P.  D.  ?./i/i9<i/^. 
June  13,  1914.  P.  H.  Negative  except  for  scarlet 
fever  ii\^  months  previously. 

P.  I.  Has  complained  of  tenderness  on  being 
touched  for  several  weeks.  Is  very  nervous  and 
rather  weak. 

P.  E.  Patient  is  a  white  girl  seven  years  of  age. 
Tonsils  are  ragged  and  protrude.  Heart  is  swollen. 
Heart  is  not  enlarged.  Sounds  regular  and  of  good 
quality.  No  murmurs  heard.  No  swollen  or  tender 
joints.  Considerable  choreiform  movement. 

Mar.  20,  1920.  P.  E.  Heaving  apex  impulse  in 
the  5th  space  10  cm.  to  the  left  of  the  midstemum. 
Loud  systolic  murmur  at  the  apex  partly  masking 
the  1st  sound.  Pulmonic  2nd  sound  very  loud  and 
reduplicated  at  the  apex.  Slight  diastolic  rumble 
when  the  patient  lies  down. 

is  usually  prominent  in  arch  sclerosis  even 
though  it  be  partially  obliterated  by  the 
shadow  of  the  descending  portion  of  the 
vessel.  If  the  patient  be  rotated  to  the  left 
in  the  fluoroscope  until  the  shadow  of  the 
ascending  aorta  overlies  that  of  the  descend- 
ing aorta,  the  transverse  dimension  of  the 
resultant  shadow  should  not  seem  too  large. 
It  is  often  possible  to  take  plates  in  the  left 
oblique  position  which  show  the  entire  as- 
cending, transverse,  and  descending  thoracic 
aorta.  The  heart  illustrated  in  Figure  19 
might  be  said  to  be  a  sequela  of  cardio-renal 
disease,  but  the  nephritis  is  probably  arterio- 
sclerotic in  origin,  and  the  sclerosis  of  the 
arch  may  have  preceded  the  nephritis. 

Arteriorsclerosis  is  to  be  expected  in  the 
aged ;  but  younger  people  sometimes  have  it. 
A  case  of  arteriosclerosis  with  hypertension 


Fig.  13.  Double  Mitral  Disease  and  Aortic  Regurgi- 
tation. O.  P.  D.  392730.  P.  H.  Has  had  attacks  of 
rheumatic  fever  and  sore  throats  during  the  past 
year.  No  other  serious  illnesses. 

P.  I.  Comes  in  complaining  of  pain  in  all  of  the 
joints  of  the  body  which  has  been  worse  during 
the  past  three  months.  Dyspneic  after  climbing  a 
flight  of  stairs.  Occasional  edema  of  the  ankles. 

P.  E.  The  patient  is  a  whitp  man  of  twenty-four 
who  weighs  140  pounds.  Heart  sounds  regular. 
There  is  a  loud  blowing  systolic  murmur  heard  all 
over  the  precordia  with  a  maximum  intensity  at 
the  apex.  The  murmur  is  transmitted  to  the  axilla. 
Pa  is  accentuated.  There  is  an  early  diastolic  mur- 
mur heard  just  to  the  left  of  the  sternum  in  the 
3rd  interspace.  The  apex  is  felt  in  the  6th  spacc 
The  apex  impulse  is  felt  in  the  6th  space. 

Laboratory  Tests.  Wassermann  negative. 

and  a  wide,  tortuous,  aortic  arch  is  shown  in 
a  woman  of  thirty-nine  in  Figure  20.  A  girl 
in  the  early  twenties  with  a  similar  condition 
was  also  observed.  These  cases  of  precocious 
arteriosclerosis  are  not  so  uncommon  as  one 
might  suspect,  and  it  is  just  such  a  case 
that  is  most  likely  to  be  branded  as  syphilitic 
when  a  wide  arch  is  discovered. 

The  obese  patient  almost  always  shows  a 
wide  area  of  supracardiac  dullness,  and  in 
many  cases  this  is  due  to  the  high  position 
of  the  diaphragm.  Figure  21  shows  three 
wide  arches  observed  in  obese  persons  and 
also  the  widening  of  the  arch  resulting  from 
forced  expiration  in  an  individual  of  average 
size.  The  position  of  the  diaphragm  should 
be  carefully  observed  in  aortitis  suspects. 

The  effect  of  chronic  mitral  disease  on 
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Fig.  14.  Double  Mitral  Disease  and  Aortic  Regurgi- 
tation. P.  H.  In  bed  with  polyarticular  rheumatism 
eleven  years  ago.  Similar  attacks  since.  Influenza 
and  pneumonia  nine  months  ago. 

P.  I.  Pain  appeared  in  precordia  and  right 
shoulder  two  years  ago.  Became  dyspneic  on  exer- 
tion eleven  months  ago  after  an  attack  of  influ- 
enza. A  severe  rheumatic  attack  occurred  one 
month  ago. 

P.  E.  Apex  impulse  in  5th  space.  Sounds  of  good 
quality.  Occasional  premature  beat.  Pa  greater  than 
At  and  much  accentuated.  Loud  blowing  systolic 
and  diastolic  at  the  apex.  "To  and  fro"  murmur  at 
the  base.  Arterial  walls  palpable.  Thrill  at  the 
apex.  Blood-pressure  126/60.  Wassermann  nega- 
tive. Age,  twenty-six.     Weight  104  pounds. 

Fig.  15.  Aortic  Stenosis.  Case  No.  230864.  P.  H.  A 
painter  for  thirty  years.  Lead  colic  sixteen  years 
ago.  Gonorrhea  at  twenty.  Syphilis  denied.  Much 
alcohol  up  until  ten  years  ago. 

P.  I.  Three  years'  duration  beginning  with  dys- 
pnea and  palpitation.  Aching  pains  in  legs  began 
eighteen  months  ago,  worse  in  evening.  Cough  be- 


gan Ave  months  ago.  Edema  of  ankles  for  past 
three  weeks  with  cyanosis  and  dyspnea  on  exertion. 
P.  E.  Age  fifty-eight.  Weight  144  pounds.  Bra- 
chials sclerosed.  Harsh  blowing  systolic  murmur 
at  base,  heard  best  in  aortic  area  and  transmitted 
to  neck.  Double  murmur  at  apex  which  disap- 
peared after  rest  in  bed.  Systolic  thrill  in  aortic 
area.  Blood-pressure  115/90.  Wassermann  nega- 
tive. Electrocardiogram  shows  left  ventricular 
preponderance  and  premature  ventricular  con- 
tractions. 

Fig.  16.  Syphilitic  Aortitis  and  Aortic  Regurgitation. 
O.  P.  D..  404570.  P.  H.  Has  had  pneumonia  twice. 
Gonorrhea  twenty-five  years  ago.  Married  thirty 
years.  Wife  has  never  been  pregnant. 

P.  I.  Has  suffered  from  epigastric  distress,  dys- 
pnea, and  palpitation  on  exertion  for  about  eight 
months.  No  edema. 

P.  E.  Negro  man.  Age  sixty-one.  Weight  185 
pounds.  Blood-pressure  200/80.  Knee  jerks  absent 
Pupils  sluggish.  Brachial  arteries  sclerosed  and 
tortuous.  Corrigan  pulse.  Double  murmur  in  the 
aortic  area.  Diastolic  murmur  to  the  left  of  the 
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11.   niustraiing   FiKure   14.   Tachycardia.  Broad  notched  "P"  waves  in  all  leads. 


rHAPH   in.   llhistraiing  FiRure  15,   Li 
leads  1  and  11. 


.■\i  alisenl.  Pistol  shot  sound  in  the  Rroin. 
Visible  pulsations  in  the  neck. 

Laboralorj'  FindinEs.  I'rine  not  dctimtcly  ali- 
normal  at  one  examinalioii. 
Fig.  17.  Cardio-Kenal  Disease.  Case  No.  2J19J4. 
P.  H.  Diphtheria  at  tweniy-fiie.  Tonsillitis  at  same 
time.  Syphilis  at  age  of  twenty.  Does  not  drink 
steadily  hut  rocs  on  alcoholic  sprees. 

P.  I.  Nocturia  began  one  year  ago;  has  Kottcn 
progressively  worse.  Severe  frontal  morninK  head- 
aches began  seven  months  ago.  Attacks  of  dyspnea 
during  past  seven  motuhs.  Blurring  ot  vision  and 


spots  liefore  the  eyes  for  past  three  months.  Diiiy 
vomiiitiR  spells  For  past  two  months.  Cramps  in 
legs  recently. 

P.  E.  White  man.  Age  forty-nine.  Weight  150 
pounds,  Sounds  regular  and  rapid.  P-  greater  than 
A,.  Both  accentuated.  Soft  systolic  murmur  over 
precordia  heard  best  in  the  jth  left  interspace. 
Pulses  equal  and  of  high  tension.  Arterial  walls 
palpable.  Blood-pressure  210/140.  Brachials  tor- 
tuous. Fundi  show  albuminuric  retinitis. 

Laboratorj'  Findings.  Renal  function  10  per  cent, 
Wassermann  negative. 
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Fig.  18.  Cardio- Renal  Disease.  Case  No.  233130. 
P.  H.  No  diseases  except  scarlet  fever  in  child- 
hood. Always  a  heavy  meat-eater.  Used  much 
alcohol  up  until  two  years  ago.  A  heavy  smoker. 

P.  I.  Began  to  complain  of  dyspnea  and  a  "lazy" 
feeling  about  three  years  ago.  Has  been  in  the 
hospital  twice  before  because  of  worn  out  feeling. 
Orthopnea  became  noticeable  two  weeks  ago  and 
was  accompanied  by  nocturia  and  edema  of  the 
ankles,  lower  legs,  and  thighs.  No  precordial  pain 
at  any  time. 

P.  E.  White  man  fifty-two  years  old,  weighing 
196  pounds.  Jan.,  1917.  Sounds  regular  and  of 
good  quality.  Rate  normal.  Soft  systolic  at  the 
apex.  Second  sounds  accentuated.  Liver  edge  felt 
2  cm.  l)elow  the  costal  margin.  Electrocardiogram 
showed  left  ventricular  preponderance.  Wasser- 
mann  negative.  Renal  function  30  per  cent.  Urine 
showed  a  Sp.  Gr.  of  1020-24,  albumin  V.  S.  T.  to 
S.  T.,  and  many  hyaline  casts.  Blood-pressure 
180/110. 

May,  1919.  Pa  equals  Aa.  Shrill  high  pitched 
murmur  in  the  mitral  area.  No  thrill.  Brachials 
tortuous.  Blood-pressure  210/140  to  230/140.  Renal 
function  20  per  cent  to  25  per  cent.  Urine  showed 
hyaline  and  granular  casts  and  a  Sp.  Gr.  of  1012 
to  1020. 

Oct.,  1919.  Second  sounds  accentuated.  Blowing 
musical  systolic  murmur  at  the  apex  transmitted 
to  the  axilla.  Radial  arteries  sclerotic  and  beaded. 
Blood-pressure  220/150.  Rales  in  bases  of  lungs. 
Edema  of  angles  and  thighs.  Fundi  showed  scle- 
rosed and  tortuous  arteries  and  small  sclerotic 
plaques.  Urine  shows  a  Sp.  Gr.  of  1010-14,  a  T.  to 
V.  S.  T.  of  albumin  and  hyaline  and  granular 
casts.  R.  F.  25  per  cent.  Hbg.  70  per  cent. 

the  contour  of  the  left  border  of  the  cardiac 
shadow  has  been  discussed  under  the  sub- 
ject of  "Valvular  Disease."  In  Figure  12, 
the  supracardiac  dullness  is  shown  definitely 


Fig.  19.  Arteriosclerosis  with  Nephritis.  Case  No. 
232022.  P.  H.  Scarlet  fever  in  childhood.  Sick  sev- 
eral months  twenty  years  ago  with  nausea,  diar- 
rhea, vomiting  and  abdominal  pain.  "Grippe"  four 
years  ago.  Generalized  edema  with  headache,  blur- 
ring of  vision  and  delirium  three  years  ago.  A 
"shock"  occurred  one  year  ago.  Unconscious  for 
twenty- four  hours.  Some  weakness  in  left  arm  and 
leg  since.  Venereal  denied. 

P.  I.  Feels  weak  and  tired.  Still  has  weakness  of 
left  arm  and  leg.  Has  attacks  of  dizzy  sensations 
accompanied  by  vomiting,  a  feeling  pressure  in  the 
head,  and  a  general  numb  feeling. 

P.  E.  White  man.  Age  sixty-four.  Weight  175 
pounds.  Pupils  irregular.  Cardiac  impulse  seen  and 
felt  in  the  6th  space.  No  thrills.  Sounds  regular 
and  of  fair  quality  but  rapid.  Ai  greater  than  Pi 
and  accentuated.  No  murmurs.  Arterial  walls 
palpable,  brachials  not  tortuous.  Blood-pressure 
208/120.  Knee  jerks  normal. 

Laboratory  Findings.  Urine  shows  a  trace  of 
albumin,  a  Sp.  Gr.  of  1020  to  1023  and  a  frequent 
hyaline  and  granular  cast  at  two  examinations. 
R.  F.  12  per  cent.  Wassermann  negative. 

increased  as  a  result  of  dilatation  of  the 
pulmonary  artery  and  left  auricular  appen- 
dage. The  clinician  is  very  familiar  with 
the  increase  in  percussion  dullness  to  the 
left  of  the  sternum  with  the  enlargement  of 
the  left  auricle.  Such  cases  present  a  fairly 
typical  cardiac  shadow  and  are  not  likely  to 
be  confused  with  aortitis. 

The  increased  width  of  the  supracardiac 
shadow  accompanying  chronic  hypertension 
is  well  brought  out  in  Figures  17  and  18. 
Smith  and  Kilgore*"  have  called  attention  to 
a  series  of  such  arches  in  cases  of  cardio- 
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F^c.  ao.  Precocious  ArleHosckrosis  with  Hyperten- 
sion. Case  No.  233568.  P.  H.  No  rheumatic  history. 
No  miscarriages.  Venereal  denied.  "Tubes  and 
ovaries"  removed  eleven  years  ago  for  peJvic 
abscess. 

P.  I.  Weak  and  tired  and  subject  to  "hot  flashes" 
and  "cold  sweats"  since  (he  age  of  eifthteen.  Dys- 
pnea beftan  three  years  ago.  About  two  years  ago 
she  began  to  have  palpitation  and  severe  headaches 
accompanied  at  limes  by  vomiting,  dizziness,  stag- 
gering, stars  before  the  eyes  and  on  two  occasions 
everything  turned  black  before  her  eyes.  During 
the  past  year  the  above  symptoms  have  been  less 
but  there  has  been  some  edema  of  the  ankles  and 
a  numb  feehng  in  the  right  leg  and  arm  at  inter- 
vals. No  nocturia  or  other  urinary  symptoms. 

P.  E.  Patient  is  a  pale  white  woman,  age  thirty- 
nine,  weighing  112  pounds.  Marked  venous  pulsa- 


tion in  neck.  Sounds  regular  and  rapid  and  of 
good  quality.  Aj  is  greater"  than  P.  and  much  ac- 
centuated. Reduplicated  1st  sound  and  a  systolic 
murmur  at  the  apex  transmitted  to  the  axilla- 
Systolic  murmur  in  the  aortic  area  not  transmit- 
ted. Very  questionable  thrills  observed  at  the  apex 
and  at  the  aortic  area.  No  presystolic  murmur. 
Arterial  walls  palpable.  Brachials  tortuous.  Blood- 
pressure  was  270/190  six  months  ago  and  is 
210/140  now. 

Laboratory  Findings.  Urine  shows  nothing  ab- 
normal except  S.  P.  T.  of  albumin  and  a  rare 
while  cell  at  numerous  examinations.  No  fixation 
of  gravity  or  retention  of  chlorides.  Renal  func- 
tion 60  per  cent.  Non-protein  nitrogen  35.9  mgs. 
per  too  c.c.  of  blood.  Wassermann  negative  twice. 


renal  disease  with  hypertension,  in  which 
no  evidence  of  syphilitic  infection  could  be 
found.  It  has  been  claimed  that  the  widen- 
ing is  due  to  a  dilatation  of  the  aorta  re- 
sulting from  the  long  continued  high  blood 
pressure.  Some  think  that  arteriosclerosis  is 
also  a  factor.  No  matter  what  the  etiology 
may  be,  it  is  a  proven  fact  that  the  trans- 
verse dimension  of  the  great  vessels  in  such 
cases  may  measure  7,  8,  or  even  9  cm. 

A  dilatation  of  the  pulmonary  artery  is 
only  met  with  occasionally,  but  when  it  oc- 
curs, the  appearance  is  very  typical  and 
produces  a  definite  widening  of  the  shadow 
of  the  great  vessels  resulting  from  a  sharply 
defined  prominence  in  the  region  of  the  pul- 
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Fig.  21.  Widening  of  the  Shadow  of  the  Great  Ves- 
sels Due  to  a  High  Diaphragm.  The  three  upper 
tracings  represent  the  size  and  shape  of  the  great 
vessels  in  patients  weighing  over  200  pounds.  In 
each  case  there  was  a  high  diaphragm  probably  due 
to  a  large  amount  of  abdominal  fat.  These  sketches 
are  traced  from  the  seven- foot  plates.  In  well  built 
individuals  weighing  over  200  pounds  and  possess- 
ing a  normally  placed  diaphragm  the  great  vessels 
rarely  measure  over  6  cm.  in  width. 

The  large  drawing  represents  the  shape  and  size 
of  the  heart,  great  vessels,  and  thoracic  cavity 
of  a  well  built  man  thirty-nine  years  of  age  and 
weighing  142  pounds.  The  solid  outline  was  made 
from  a  seven- foot  plate  taken  during  normal 
breathing  while  the  broken  outline  was  traced 
from  a  seven-foot  plate  of  the  same  patient  during 
forced  expiration.  This  man  was  a  recently  dis- 
charged soldier  who  had  been  leading  an  active 
life  and  he  had  a  good  diaphragmatic  excursion. 
During  expiration  the  diaphragm  rises  and  the 
chest  walls  are  drawn  in.  The  heart  is  forced 
upwards  but  apparently  the  upper  portion  of  the 
aortic  arch  remains  fixed.  As  a  result  the  heart  and 
great  vessels  are  compressed  and  a  widening  of 
their  transverse  diameters  results. 

This  patient  came  in  complaining  of  a  feeling 
of  fullness  in  the  chest  which  was  worse  after 
meals  and  had  been  present  for  about  a  year. 
There  were  no  other  symptoms.  On  auscultation 
there  was  a  double  murmur  in  both  the  aortic 
and  mitral  areas  and  As  was  sharp.  The  pulse 
pressure  was  a  little  higher  than  normal.  There 
was  no  rheumatic  or  syphilitic  history.  The  electro- 
cardiograph showed  nothing  abnormal.  He  was 
thought  to  have  an  early  involvement  of  both  the 
aortic  and  the  mitral  valves  of  rheumatic  origin. 

Fig.  22.  Dilated  Pulmonary  Artery.  Case  No.  145038. 
P.  H.  Croupous  pneumonia  at  twelve.  Typhoid  and 
diphtheria  at  thirteen.  Question  of  bronchopneu- 


monia at  twenty-five.  No  rheumatic  history.  Ques- 
tion of  chancroid  eight  months  ago.  In  the  hospital 
with  a  "cold"  for  two  weeks  about  four  months 
ago.  Has  been  working  but  never  "up  to  snuff." 
Some  precordial  pain  and  dyspnea  for  past  two 
years. 

P.  I.  Has  complained  for  the  past  four  days  of 
headaches,  "hot  and  cold"  sensations,  pains  all  over 
the  body,  and  a  cough  accompanied  by  pain  in 
the  left  lower  chest.  This  condition  was  diag- 
nosed as  a  mild  bronchopneumonia. 

P.  E.  White  lx)y  twenty-six  years  old  weighing 
124  pounds.  At  the  age  of  twelve:  Heart  outside 
the  nipple  line  three  and  one  half  inches  from 
the  mid-sternum.  No  increase  to  the  right.  Action 
rapid  and  regular.  Second  sound  at  apex  accen- 
tuated. Pa  equals  Aj.  Systolic  murmur  at  the  apex 
not  transmitted.  In  the  hospital  with  croupous 
pneumonia  at  this  time. 

At  the  age  of  thirteen:  Heart  in  the  5th  space 
in  the  anterior  axillary  line.  No  increase  to  the 
right.  Action  rapid  and  regular.  Pj  very  much  ac- 
centuated and  equals  A3.  First  sound  replaced  by  a 
systolic  murmur  heard  all  over  the  precordia,  loud- 
est in  the  mitral  area  and  transmitted  to  the  axilla. 
Spleen  palpable.  In  the  hospital  at  this  time  with 
diphtheria  and  typhoid. 

At  the  age  of  twenty-five:  Heart  apex  impulse 
felt  and  seen  12  cm.  to  the  left  of  the  mid-sternum 
line.  Sounds  regular  and  of  poor  quality.  Ps  is 
accenuated  and  reduplicated  and  equals  As.  Short 
systolic  murmur  at  the  apex  transmitted  to  the 
axilla.  Short  diastolic  just  to  the  left  of  the  ster- 
num. Blood-pressure  110/60.  X-ray  showed  a  prom- 
inence of  the  pulmonary  artery  and  a  thickening 
of  the  hilus  shadows  and  lung  markings.  Diag- 
nosis, mitral  insufficiency  and  question  of  bronco- 
pnetunonia  at  this  time. 

At  present:  Impulse  heaving.  Sharp  slap  felt 
half  way  between  the  pulmonary  area  and  the 
apex.  Ps  greater  than  As  and  much  accentuated. 
Soft  systolic  murmur  at  the  apex.  Second  sound 
loudest  where  slap  is  felt,  and  synchronous  with 
it.  No  thrill.  Blood-pressure  148/110.  Sputim:! 
shows  Type  IV  pneumococcus  and  blood  culture 
shows  staph,  albus. 
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Graph  V.  Illustrating  Figure  22.  Marked  right  ventricular  preponderance,  a  condition  found  most 
commonly  in  mitral  stenosis,  congenital  heart,  and  chronic  pulmonary  disease  of  a  type  causing 
pulmonary  artery  dilatation. 


monary  artery.  Such  a  picture  may  be  ob- 
tained with  a  patent  ductus  arteriosus,  a 
pulmonary  stenosis,  or  an  aneurysm  of  the 
pulmonary  artery.  It  is  conceivable  that  some 
form  of  obstruction  to  the  pulmonary  cir- 
culation might  cause  it.  A  patent  ductus 
arteriosus  is  probably  the  most  common 
cause.  Figures  22  and  23  show  rather  typical 
cases.  Hubenv'^  has  written  an  excellent 
description  of  this  condition.  The  appear- 
ance is  so  striking  that  the  diagnosis  is  prob- 
ably very  rarely  missed.  An  enlarged  gland 
in  the  left  hilus  or  a  small  sharply  localized 
aneurysm  in  the  descending  aorta  might 
conceivably  give  a  similar  picture,  but  in 
such  cases  the  physical  signs  would  be  en- 
tirely different. 

Syphilitic  aortitis  unfortunately  does  not 
always  produce  so  typical  an  appearance. 
Of  course  it  is  impossible  to  detect  any 
roentgen  ray  evidence  of  the  disease  until 
it  has   progressed   far  enough   to  produce 


some  changes  in  the  shape  of  the  aorta.  In 
a  certain  number  of  cases  (not  over  30 
per  cent  of  those  coming  to  autopsy)  the 
involvement  is  limited  to  the  region  just 
above  the  aortic  valve,  and  a  localized 
dilatation  occurs  at  this  point.  Such  a  dilata- 
tion produces  a  prominence  in  the  ascending 
aorta  just  above  the  aortic  valve  lesion.  The 
discovery  of  these  dilatations  is  of  great 
diagnostic  value.  However,  the  diffuse  dila- 
tations produce  pictures  which  resemble 
many  other  conditions,  and  all  of  the  obtain- 
able clinical  evidence  is  needed  in  attempting 
a  diagnosis.  Figure  26  illustrates  such  a  con- 
dition. If  the  aneurysms  had  not  been  dis- 
covered, this  arch  would  in  all  probability 
have  been  called  arteriosclerotic,  and  no 
doubt  the  patient  had  definite  arterioscle- 
rosis. However,  it  seems  fair  to  assume  that 
a  syphilitic  infection  general  enough  to  in- 
volve vessels  in  the  neck  and  in  the  abdomen 
would  hardly  miss  the  aortic  arch. 
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Fig.  23.  Dilated  Pulmonary  Artery.  (Case  seen  at 
Baylor  Hospital,  Dallas.)  P.  H.  Mother  states  that 
doctors  were  interested  in  the  child's  heart  shortly 
after  birth.  There  have  been  several  fel)rile  attacks 
of  an  unknown  character. 

P.  I.  Patient  is  semi  stuporous  and  a  Rood  history 
is  not  obtainable.  Mother  thinks  that  patient  was 
fairly  well  until  three  months  ago  when  she 
began  to  complain  of  dyspnea  and  orthopnea.  At 
present  she  is  coughing  up  a  bloody  sputum  and 
running  a  temperature  ranging  between  99  and  103 
degrees  F. 

P.  E.  The  patient  is  a  fairly  well  developed 
negro  girl  thirteen  years  of  age.  At  admission  the 
temperature  was  103,  the  pulse  144  and  the  res- 
piratory rate  46.  Rales  are  heard  in  the  lower  Teft 
axilla.  The  left  side  of  the  chest  is  slightly  more 
prominent  than  the  right  and  a  diffuse  heaving 
impulse  can  be  seen  covering  most  of  the  pre- 
cordia.  The  heart  is  definitely  enlarged  to  percus- 
sion both  to  the  right  and  to  the  left.  A  systolic 
thrill  is  felt  in  the  pulmonic  area.  The  pulmonic 
second  sound  is  accentuated  and  reduplicated. 
There  is  a  loud  systolic  murmur  heard  loudest  in 
the  pulmonic  area  and  transmitted  upwards  on  botU 
sides  of  the  neck  but  best  on  the  left.  The  white 
count  is  34,800.  The  urine  shows  a  few  hyaline 
casts  and  pus  cells. 


DISCUSSION 

These  few  cases  show  in  a  general  way  the 
more  striking  morphological  differences  in 
various  types  of  cardiac  pathology.  Progno- 
sis and  treatment  are  now  based  to  a  large 
extent  on  hypertrophy  and  dilatation,  that  is 
on  the  condition  of  the  cardiac  muscle  rather 
than  on  the  nature  of  the  lesion  present. 
Accurate  records  of  changes  in  size  and 
shape  taken  at  regular  intervals  are  of  the 


Fig.  24.  Specific  Aortitis  Long  Unrecognized.  O.  P. 
1^-  181357.  1911.  Jewish  woman  of  fifty  weighing 
155  pounds  comes  in  complaining  of  continual 
cough  with  non-purulent  sputum,  dyspnea,  pain 
in  the  throat  and  back,  and  some  incontinence  of 
urine.  Examination  shows  Aj  accentuated,  heart 
not  enlarged  to  percussion,  a  blood-pressure  of 
150  (systolic)  and  the  bases  of  the  lungs  full  of 
rales.  A  diagnosis  made  of  bronchitis. 

1912.  Cough  still  present.  Worse  at  night.  Raises 
little.  Feels  weak.  No  murmurs  made  out  in  heart 
examination.   Blood-pressure  noted  at  130/80. 

191 3.  Cough  worse  but  non-productive.  Marked 
dyspnea  on  exertion.  A2  greater  than  Pj.  Soft  sys- 
tolic murmur  heard  in  aortic  area.  Blood-pressure 
noted  as  135/90. 

1914.  Old  symptoms  still  present.  Pain  has  ap- 
peared in  left  l)ack  and  in  wrists  and  ankles. 

1915.  Blood-pressure  noted  as  180  (systolic). 
Treated  in  dental  clinic  for  apical  abscesses. 
Treated  in  throat  room  for  pain  in  throat  without 
a  definite  diagnosis.  Treated  in  orthopedic  depart- 
ment for  pains  and  wrists  and  ankles.  All  of  this 
treatment  failed  to  clear  up  original  symptoms. 

1916.  Admitted  to  the  hospital  for  study.  Wasser- 
mann  negative.  Discharged  after  a  week  with  diag- 
nosis of:  Question  of  cholecystitis,  chronic  pye- 
litis, cystitis,  and  a  question  of  mitral  disease. 

1917.  Admitted  to  hospital  a  second  time.  Dis- 
charged with  the  diagnosis  of:  Senile  heart, 
chronic  arthritis,  obesity,  and  a  question  of  myx- 
edema. Blood-pressure  noted  as  140/90. 

1919.  Comes  in  complaining  of  hoarseness, 
cough,  a  feeling  of  anxiety,  dyspnea,  and  some 
palpitation.  Examination  of  the  heart  shows  the 
sounds  regular  and  distant,  a  systolic  murmur 
heard  all  over  the  precordia  and  transmitted  to  the 
neck,  and  a  diastolic  murmur  in  the  aortic  area. 


greatest  value  to  the  cardiologist.  Those  who 
refuse  to  avail  themselves  of  such  aid  are 
merely  disregarding  one  of  the  more  accur- 
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Fig.  25.  Specific  Aortitis  and  a  Tremor  of  Syphlitic 
Origin.  O.  P.  D.  No.  392668.  P.  H.  Has  had  ty- 
phoid, scarlet  fever,  and  gonorrhea.  Also  a  penile 
sore  some  years  ago. 

P.  I.  Slight  tremor  appeared  in  left  arm  five 
years  ago.  Remained  constant  and  of  the  same 
intensity  for  three  years.  It  then  extended  to  the 
left  leg  and  right  arm  two  years  ago  and  has  been 
getting  worse.  Some  shooting  pains  recently  in 
legs.  Otherwise  feels  well  and  strong. 

P.  E.  White  man.  Age  forty-three.  Weight  140 
pounds.  Left  arm  shows  a  constant  tremor.  Right 
arm  and  left  leg  show  the  same  phenomenon  to  a 
less  degree.  Tremor  diminishes  while  performing 
purposeful  movements.  Right  pupil  slightly  irregu- 
lar. No  reaction  to  light  and  distance.  Slight  sys- 
tolic murmur  in  the  aortic  area.  A»  greater  than 
Pa.  Blood-pressure  170/110.  Lungs  negative.  Knee 
jerks  absent. 

Laboratory  Findings.  Blood  Wassermann  mod- 
erately positive.  Spinal  fluid  shows  31  cells  per 
cubic  millimeter,  an  increased  pressure,  and  a 
strongly  positive  Wassermann  reaction. 


ate  scientific  methods  at  their  command- 
It  may  perhaps  be  wise  to  utter  a  word 
of  warning  to  the  enthusiastic  roentgenolo- 
gist who  would  attempt  cardiac  diagnosis. 
Clean-cut  cardiac  lesions  are  not  particularly 
common,  and  the  combined  lesions  that  may 
appear  often  tax  the  skill  of  the  best  intern- 
ist with  his  various  methods  of  investiga- 
tion. Certain  stages  in  various  cardiac  dis- 
orders produce  shapes  of  the  heart  outline 
that  are  almost  identical.  If,  instead  of 
trying  to  make  a  diagnosis,  the  roentgenolo- 
gist sends  the  internist  a  description  of  the 


Fig.  26.  Multiple  Aneur>'sms.  Case  No.  231966.  P.  H. 
No  children's  diseases.  One  child  lived  to  be 
twenty-one  but  died  of  tuberculosis.  Four  mis- 
carriages. "Gastric  catarrh"  evidenced  by  abdom- 
inal distress  and  backache  for  many  years.  Married 
thirty  years.   Says   husband   is  well.   No  alcohol 

P.  I.  For  past  five  months  she  has  had  an  attack 
of  dizziness  and  vomiting  about  once  a  week.  At- 
tacks last  one  or  two  days.  Well  between  attacks. 
At  times  she  has  a  pain  in  the  back  which  is  made 
worse  by  exertion  and  on  several  occasions  has 
been  transmitted  down  the  arm  (left)  and  accom- 
panied by  tingling  in  the  fingers.  Progressive  loss 
in  weight,  70  pounds  in  four  years. 

P.  E.  White  woman.  Age  fifty.  Weight  100 
pounds.  Small  pulsating  mass  felt  and  seen  in  the 
base  of  the  neck  on  the  right  side.  Systolic  bruit 
heard  over  this  tumor.  Firm,  round,  somewhat 
tender  pulsating  mass  in  upper  right  quadrant  of 
abdomen  about  the  size  of  an  orange.  No  bruit 
heard  over  this  tumor.  Heart  sounds  regular, 
rapid  and  of  fair  quality.  Aa  greater  than  Ps. 
Slightly  accentuated.  Loud  blowing  systolic  mur- 
mur at  the  base  heard  best  over  the  aortic  area  and 
transmitted  to  the  neck.  No  thrills.  Blood-pressure 
225/140.  Arterial  walls  palpable,  tortuous,  and 
markedly  sclerosed.  Urine  shows  a  slight  trace  of 
albumin  and  a  few  red  and  white  cells  at  two 
examinations.  Red  count  3,000,000.  Hbg.  70  per 
cent.  Wassermann  negative. 


cardiac  shadow  and  states  whether  or  not  it 
is  enlarged  and  denotes  the  chambers  or  ves- 
sels which  show  enlargement,  he  is  rendering 
a  service  that  is  based  on  sound  scientific 
principles,  and  one  that  should  be  deeply 
appreciated  by  the  physician  receiving  the 
report. 
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SUMMARY 

1.  The  cardiothoracic  ratio  offers  an  easy 
and  accuriate  method  of  determining  cardiac 
enlargement. 

2.  The  demonstration  of  a  small  heart  is 
often  as  helpful  as  the  demonstration  of  a 
large  one. 

3.  Diseases  of  the  myocardium,  endo- 
cardium, pericardium,  great  vessels  and  kid- 
neys produce  cardiac  shadows  of  different 
shapes,  some  of  which  may  be  used  as  points 
in  differential  diagnosis. 

I  wish  to  express  my  deep  appreciation 
of  the  assistance  rendered  me  by^Dr.  Geo. 
W.  Holmes,  Dr.  William  H.  Smith  and  Dr. 
Paul  White.  Without  their  aid  and  instruc- 
tion the  preparation  of  this  paper  would 
have  been  impossible. 
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AN  ANALYSIS  OF  ELEVEN  HUNDRED  ROENTGEN  EXAM- 
INATIONS OF  THE  GASTROINTESTINAL  TRACT* 

By  ROBERT  H.  LAFFERTY,  M.D. 

Charlotte  Sanatorium 

CHARLOTTE,  NORTH   CAROLINA 


T  N  making  an  analytical  study  of  the  symp- 
^  toms  and  roentgen  findings  in  a  series 
of  cases,  there  is  much  additional  informa- 
tion that  one  would  seek  if  it  were  possible 
again  to  marshall  the  host  before  him.  He 
would  note  the  previous  operations  very 
carefully.  He  would  pin  the  patient  down  to 
some  definite,  outstanding  symptom,  instead 
of  accepting  the  vague  replies  that  are  made, 
as  "indigestion,"  "gas,"  "general  discom- 
fort," etc.  So  we  find  in  reviewing  our  cases 
that  there  are  many  points  we  would  like  to 
know.  We  have  tried  to  work  with  an  open 
mind,  inquiring  into  these  points  after  our 
diagnosis  was  formed,  consequently  some 
points  were  necessarily  overlooked. 

In  this  series  we  try  to  note  the  principal 
symptom,  or  at  least  the  symptom  that  drove 
the  patient  to  seek  medical  attention.  It  has 
been  difficult  to  follow  the  cases  because  the 


work  was  done  in  different  hospitals,  and 
often  the  patients  came  from  doctors  and 
surgeons  in  distant  towns  and  returned  to 
them  for  treatment;  so  the  operative  and 
clinical  findings  were  not  always  secured. 

There  were  two  conditions  that  led  to 
this  study.  First,  the  frequency  of  the  epi- 
gastric pain  as  a  presenting  symptom,  often 
resulting  from  pylorospasm,  due  to  appendix 
or  some  other  exciting  cause.  Second,  the 
frequency  of  the  occurrence  of  chest  pathol- 
ogy in  the  cases  presenting  gastric  troubles. 
When  the  study  was  almost  finished  I  was 
pleased  to  hear  a  paper  by  Drs.  Christie  and 
Groover*  on  this  latter  subject  at  a  meeting 
of  The  American  Roentgen  Ray  Society. 

This  series  of  gastro-intestinal  cases  num- 
bered eleven  hundred,  and  showed  the  pro- 
portion between  male  and  female  to  be 
almost  equal,  women  516,  men  584. 


'Thesis  presented  with  application  for  membership  in  Thk  Ambbioan  Robntgbn  Rat  Sooxbty. 
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TABLE  I 


PRESENTING  SYMPTOMS 


Vague  digestive  and  nervousness 390 

Epigastric  pain 207 

Right  side  pain 180 

General  abdominal  discomfort 139 

Gas 66 

Biliousness  and  vomiting 36 

Headache  and  nausea 14 

Diarrhea 12 

Difficulty  in  swallowing  ........       11 

Abdominal  mass 9 

Constipation 8 

Pain  in  left  side 7 

Jaundice 4 

Anemia 4 

Cerebral  symptoms 2 

Urticaria 

Obstruction        . 

Vomiting  blood 

Epilepsy 

Paralysis  agitans 

Rectal  pain 

Loss  of  weight 

General  arthritis 


2 
2 
2 
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In  the  series  the  largest  number,  390,  came 
complaining  of  general  indigestion,  or  indi- 
gestion and  nervousness  and  malaise.  They 
are  classed  in  the  table  as  "Vague  Digest- 
ive*'. The  next  in  frequency  was  207  epi- 
gastric pain.  These  cases  varied  from  intense 
hunger  pain  to  the  vague  discomfort,  and 
include  those  subjective  symptoms  upon 
which  the  clinician  usually  bases  his  diag- 
nosis of  ulcer. 

Following  this,  we  find  right  side  pain 
with  180  cases.  I  have  not  attempted  to 
classify  this  symptom.  It  includes  the  pain, 
front  and  back,  high  and  low,  on  the  right 
side,  and  the  number  seemed  sufficient  to 
demand  attention.  Of  the  physician's  hete 
noir,  left  side  pain,  I  note  only  seven  cases. 

Next  we  notice  a  symptom  that  is  really 
rather  common,  general  abdominal  discom- 
fort, with  139  cases.  This,  like  indigestion, 
covers  a  multitude  of  sins,  varying  every- 
where from  a  fullness  to  a  diffuse,  general 
pain,  a  complaint  which  is  even  more  com- 
mon than  this  number  would  indicate.  While 
in  this  series  there  are  only  ten  or  fifteen 
colored  patients,  we  might  say  that  one 
rarely  sees  a  patient  of  this  race  from  whom 
this  symptom  cannot  be  elicited. 

Following  this  come  66  cases  with  a  group 


of  symptoms  that  the  general  practitioner 
meets  frequently.  The  patients  give  a  list  of 
symptoms  generally  starting  with  "gas," 
"sour  stomach,"  "heart  burn,"  "belching." 
etc.,  and  if  they  are  "fair,  fat  and  forty" 
the  clinician  thinks  of  some  gallbladder 
trouble. 

The  next  36  cases  present  symptoms  that 
also  sound  familiar — frequent  bilious  attacks 
with  vomiting  of  bile  and  often  nerA^ousness 
and  sick  headache. 

The  other  symptoms  shown  in  Table  i 
need  no  discussion  since  they  represent  a 
rather  large  variety  and  very  few  are  of 
special  interest. 

Now  in  regard  to  the  roentgen  findings, 
since  some  cases  present  two  or  more  pathol- 
ogic conditions  which  are  difficult  to  tabulate, 
but  where  a  certain  condition  is  the  most 
noticeable,  this  is  chosen.  There  are  only  107 
cases  reported  as  negative,  but  if  the  list 
were  culled  carefullv  other  cases  would  fall 
under  this  head,  since  findings  were  reported 
other  than  those  which  pertain  to  the  gastro- 
intestinal lesions. 

While  the  most  frequent  diagnosis  made 
is  the  appendix,  and  while  I  am  fully  con- 
vinced that  it  does  influence  the  digestive 
tract,  the  writer  agrees  with  Pfahler'  and 
others  in  regard  to  this  much  maligned 
organ,  and  believes  that  if  the  patient  with 
a  barium  meal  is  constantly  watched,  at 
some  hour  during  its  passage  the  organ  can 
generally  be  demonstrated.  But  here  I  have 
classed  as  chronic  1 17  of  the  301  cases,  these 
being  the  cases  that  showed  adhesions,  ten- 
derness or  constriction,  or  that  retain  barium 
some  time  after  the  cecum  is  emptied.  The 
141  that  are  reported  as  simply  patulous, 
while  they  were  not  pathological  were  con- 
ceded to  be  potentially  so.  Furthermore, 
those  combined  with  stasis  and  ulcer  were 
most  probably  of  the  chronic  type.  It  is  inter- 
esting to  note  that  33  per  cent  of  duodenal 
ulcer  cases  were  accompanied  by  a  patulous 
and  chronic  appendix.  Attention  of  the 
gastro-enterologist  and  surgeon  was  called  to 
this  and  in  many  cases  a  pathological  appen- 
dix was  found.  Certainly  the  occurrence  is 
frequent  enough  to  suggest  to  us  the  plausi- 
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bility  of  a  theory  as  to  the  cause  of  duodenal 
ulcer,  viz.,  that  the  chronic  appendix  reflexly 
causes  a  pylorospasm  or  duodenospasm,  and  • 
that  this  is  followed  or  accompanied  by  a 
hyperacidity,  possibly  causing  or  contribut- 
ing to  an  erosion  which  gives  a  seat  for  the 
invading  organism. 

Of  the  class  of  cases,  numbering  46,  diag- 
nosed as  dilated  duodenum,  which  showed  as 
a  rule  the  symptoms  outlined  by  Vander- 
hoof' — ^nausea  and  vomiting,  bilious  attacks, 
headaches  and  nervousness — many  were  due 
to  extreme  ptosis  of  the  stomach,  some  to 
adhesions,  and  one  or  two  were  accompanied 
by  lordosis.  Only  one  was  of  the  extreme 
type  referred  to  by  Engelbach*  and  I  believe 
only  one  came  to  operation. 

In  regard  to  chest  conditions,  although 
they  are  amply  sufficient  to  demand  consid- 
eration, we  do  not  have  quite  as  large  a 
percentage  as  in  the  series  of  Christie  and 
Groover.^  This  is  possibly  due  to  the  fact 
that  only  in  the  cases  in  which  routine  fluoro- 
scopic observation  seemed  to  indicate  did  we 
make  a  plate  for  careful  study.  The  lungs 
showed  patholog}^  in  47  cases  and  the  heart 
and  aorta  in  29  cases,  giving  a  little  over  7 
per  cent  in  which  the  chest  patholog\'  was  at 
fault.  This  does  not  include  manv  cases  in 
which  there  was  patholog}^  here  and  a  frank 
lesion  in  the  alimentary  tract,  but  only  those 
cases  in  which  this  condition  was  the  prin- 
cipal lesion  observed. 

In  our  laboratorv  it  is  almost  a  routine  to 
examine  the  teeth,  certainly  any  suspicious 
ones.  And  in  these  thirty-one  cases,  while  the 
rest  of  the  alimentary  tract  was  negative, 
they  were  considered  sufficiently  bad  to 
suggest  that  they  might  be  causing  some 
trouble. 

In  regard  to  the  liver  and  gallbladder 
region,  the  pathology  was  located  here  in  1 10 
cases;  35  of  these  carried  a  report  that  we 
dislike  to  give — "suspicious  gallbladder," 
but  since  evidence  was  not  conclusive  this 
term  was  used.  I  am  unable  to  say  how 
many  of  the  22  reported  as  gallstones  were 
confirmed  by  operation,  certainly  the  ma- 
jority. 


The  frequency  of  cancer  in  this  series  has 
been  striking,  but  this  I  believe  is  explained 
bv  the  fact  that  our  clientele  comes  from  a 
large  area  of  country,  and  that,  as  is  well 
known,  these  cases  go  to  specialists  only  as 
a  last  resort. 

TABLE  II 

ROENTGEN    FINDINGS 

Negative 107 

Appendix 301 

with  ulcer 21 

with  stasis •      .      .       22 

chronic 117 

patulous         141-301 

Stasis  colon 79 

Stasis  small   intestine 4 

Spastic  constipation 53 

Duodenal  ulcer 28 

Gastric  ulcer 28 

Pylorospasm 18 

Dilated   duodenum •  46 

Gallstones     .      .      .     .  * 22 

Suspicious  gallbladder 35 

Cholecystitis  gallbladder 39 

Kidney  stones 9 

Cancer 55 

Gastric     . 32 

Colon 7 

Rectum 2 

Gallbladder  and  liver 9 

Esophagus     4 

Pancreas i — 55 

Cardiospasm 6 

Diverticulum  of  esophagus i 

Dilated  heart  and  aorta 29 

Pulmonary  tuberculosis 47 

Bad  teeth 31 

Intestinal  obstruction        ........  2 

Pyloric  stenosis 2 

Colitis 31 

Gastritis 2 

Duodenitis 2 

Incompetent   ileocecal 13 

Ulcer  rectum 3 

Adhesion  ileocecal 23 

Abscess   sub-diaphragm         2 

Abscess  liver  (amebic) i 

Abscess  pelvis i 

Abscess  spleen        i 

Ptosis  stomach 20 

Ptosis  colon 7 

Ptosis  intestines 9 

Ptosis  kidney 6 

Syphilis  stomach 9 

Syphilis  liver 2 

Pelvis  tumor i 

Hernia  with  adhesions 3 

Hyperthyroid 7 

Redundant  colon 2 
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Under  the  head  of  pylorospasm,  used  here 
in  the  sense  of  irritable  or  spastic,  there  are 
only  i8  cases.  There  is  always  a  cause  for 
this  condition  but  these  represent  the  cases 
in  which  no  cause  was  located.  My  observa- 
tion has  been  that  it  generally  manifests 
itself  in  epigastric  pain,  which  brings  me  to 
the  study  of  the  207  cases  presenting  this 
symptom.  (See  Table  III.) 

TABLE  III 

EPIGASTRIC    PAIN 

Chronic  appendix 75 

Duodenal  ulcer 44 

Gastric  ulcer 18 

Pylorospasm 14 

Duodenal  ulcer  and  appendix 15 

Gastric  carcinoma 7 

Gallbladder  with  pylorospasm 6 

Kidney  stones  with  spasm 5 

Cecal  adhesions 5 

Spastic  constipation 5 

Bad  teeth  and  spasm  .     • 4 

Negative 4 

Dilated  aorta 2 

Duodenitis 2 

Dilated  duodenum       ....*....  i 
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Of  the  findings  in  these  cases  the  ulcer 
cases,  carcinoma,  and  possibly  the  cases  of 
duodenitis,  or  about  86  cases,  would  cover 
those  having  sufficient  lesion  to  explain  the 
pain.  In  the  remaining  121,  the  pain  must 
have  been  due  to  pylorospasm;  in  all  but 
14  there  was  some  cause  found,  and  I  feel 
that  if  a  closer  studv  could  have  been  made 
in  the  cases  marked  "Pylorospasm"  alone, 
the  cause  might  have  been  determined.  It  is 
striking  to  observe  how  many  cases  of 
chronic  appendix  were  observed  here,  also 
the  frequency  of  the  location  of  the  lesion 
elsewhere,  as  kidney,  gallbladder,  and  colon. 

There  are  many  other  interesting  points 
that  have  arisen  in  the  study  of  these  cases, 
but  it  is  not  necessary  to  mention  them  at 
this  time. 

I  wish  to  thank  Dr.  W.  O.  Nisbet  and  my 
other  associates  for  their  assistance  in 
working  up  these  cases. 
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CONGENITAL  ATRESIA  OF  THE  ESOPHAGUS* 

By  E.  H.  skinner.  M.D. 


THE  rarity  of  case  reports  upon  congen- 
ital atresia  of  the  esophagus  in  roentgen 
literature  prompts  a  report  of  the  following 
case  seen  in  consulation  with  Dr.  Frank  C. 
Neff,  of  Kansas  City. 

In  this  condition  the  upper  third  of  the 
esophagus  usually  ends  in  a  blind  cul-de-sac 
which  is  often  dilated  {Adanii,  Page  397)- 
The  lower  part  may  be  absent  completely, 


cause  not  known.  Parents  well.  This  child 
was  two  weeks  premature,  but  delivery  was 
normal.  Vomited  all  the  milk  immediately 
after  each  breast  nursing. 

This  baby  was  seen  in  consultation  upon 
the  fourth  day  of  life  and  appeared  to  be 
well  nourished,  with  a  grunting  respiration 
and  normal  temperature,  no  pyloric  tumor, 
no  peristaltic  wave,  and  with  a  history  of 


Fig.  I.  Antero- posterior  projeciion  showing  complete        Fig. 
obstruction   of   the  esophagus   above   the   atresia 
with  dilatation. 

or  the  lower  portion  forms  a  fistulous  open- 
ing into  the  trachea  or  bronchus.  The  embry- 
ological  explanation  of  these  cases  is  lacking. 
Cautley  classifies  malformation  of  the 
esophagus  into  eight  general  divisions.  His 
article  is  quite  expansive  and  it  should  be 
consulted  by  anyone  interested  in  following 
up  this  kind  of  case. 

CASE    REPORT 

Baby  V.  H.,  girl,  born  October  25,  1920, 
weight  six  and  one-half  pounds.  Four 
brothers  living  and  well;  one  sister  dead, 

■Read  at  the  Second  Annual  Meetint  of  the  Ceatral  Section  of  Thb  Ai 
Feb.  II.  1911. 


e    projection    showing    the    same 

having  vomited  every  nursing,  although  the 
child  appeared  to  be  hungry  and  nursed 
eagerly. 

The  little  patient  was  brought  to  the  lab- 
oratorj'  sandwiched  between  two  hot  water 
bottles.  Barium  was  mixed  into  breast  milk 
in  a  nursing  bottle.  The  baby  eagerly  nursed 
this  from  the  bottle.  The  fluoroscopic  exami- 
nation showed  a  cul-de-sac  formation  reach- 
ing just  below  the  clavicle  to  the  level  of  the 
fourth  dorsal  vertebra.  It  was  of  a  character 
and  size  frequently  seen  in  adults  suffering 
with   a   Zenker's   diverticulum.    The   lower 
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margin  of  this  pouch  was  smooth  and  roun- 
ded with  absolutely  no  evidence  of  any 
canalization  of  the  lower  two-thirds  of  the 
esophagus  As  soon  as  the  cul-de-sac  was 
filled  with  the  barium  suspension  the  child 
began  to  vomit  but  did  not  relieve  the  cul- 
de-sac  entirely. 

The  attached  illustrations  were  taken  in 
the  dorsal  position  of  the  patient  and  in  the 
antero-posterior  and  lateral  planes.  They 
represent  quite  exactly  the  size  and  outline 
observed  with  the  fluoroscope. 

The  subsequent  history  of  the  case  is 
brief.  Inasmuch  as  inanition  was  imminent 
and  complete  obstruction  apparent,  a  gas- 
trostomy was  performed  the  following  day 
and  the  baby  lived  forty-eight  hours  follow- 
ing the  operation,  during  which  time  two 
teaspoon fuls  of  breast  milk  and  warm  water 
were  fed  through  the  fistulous  opening  into 
the  stomach  every  hour. 

The  autopsy  revealed  that  the  esophagus 
ran  down  to  the  level  of  the  bifurcation  and 
ended  in  the  form  of  a  pouch  with  a  fibrous 
band  attaching  it  to  the  trachea.  Extending 
up  from  the  cardiac  end  of  the  stomach  was 
the  lower  portion  of  the  esophagus  with  a 
patent  lumen  for  about  2  cm.  At  this  point 
it  disappeared,  becoming  fused  with  the 
mediastinal  tissue.  The  stomach  was  small 
but  of  normal  development. 

This  case  corresponds  with  type  7  (b)  as 
classified  by  Cautley. 

There  have  been  two  case  reports  of  the 
atresia  of  the  esophagus  in  American  pedi- 
atric journals,  which  also  carry  roentgen  il- 
lustrations. These  are  cited  in  the  following 
bibliography. 


4.  Brenneman^n,  Joseph.  Am.  J.  Dis.  Child.,  1913, 

V,  143. 

5.  Ada  MI.  Principles  of  Pathology,  ii,  397. 

DISCUSSION 

Dr.  a.  W.  Crane.  Some  years  ago  we  had  a 
case  of  atresia  of  the  esophagus  which  was 
exactly  the  same  as  the  case  just  reported. 
After  the  baby's  death  we  brought  the  body  to 
the  office  and  did  a  postmortem.  We  injected  a 
barium  mixture  into  the  stomach  through  the 
pylorus.  This  mixture  filled  the  esophagus 
from  below,  and  when  jr-ray  plates  were  made, 
an  anastomosis  of  the  lower  esophagus  with 
the  trachea  became  apparent. 

There  have  been  quite  a  number  of  cases 
reported  at  the  Chicago  clinics.  In  all  of  these, 
so  far  as  we  have  records,  a  communication 
between  the  lower  portion  of  the  esophagus 
and  the  respiratory  apparatus  was  found. 
Death  would  of  course  invariably  result  in  all 
of  these  cases. 

Dr.  L.  T.  LeWald.  We  had  a  case  of  this 
sort  in  which  demonstration  was  made  by  a 
catheter  passed  into  the  esophagus,  and  then 
an  jT-ray  exposure  was  made  which  showed 
the  point  of  obstruction. 

In  all  the  cases  of  this  sort  observed  at  the 
New  York  Lying-in  Hospital  there  was  a  com- 
munication between  the  lower  portion  of  the 
esophagus  and  the  respiratory  tract. 

I  would  like  to  ask  Dr.  Skinner  if  there  was 
any  communication  in  his  case? 

I  know  of  four  or  five  cases  which  have 
been  operated  upon  unsuccessfully  because  the 
communication  between  the  stomach  and  the 
respiratory  tract  was  not  recognized.  The  sur- 
geon should  close  the  cardiac  end  of  the 
stomach  in  addition  to  performing  a  gastros- 
tomy. 
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Dr.  E.  H.  Skinner.  Replying  to  Dr. 
LeWald ;  there  was  no  trachea-esophageal  fis- 
tula in  this  case.  Such  types  are,  however, 
more  frequently  encountered. 


X-RAY  WORK  FROM  THE  VIEWPOINT  OF  AN  INTERNIST 


By  GEORGE  DOCK,  M.D. 

ST.    LOUIS,    MISSOURI 


T  CANNOT  appear  before  this  body  with- 
-■•  out  thanking  your  President  for  the 
honor  conferred  on  me  by  the  invitation. 
Coming  from  him,  it  seemed  a  command  as 
well  as  an  invitation,  for  I  am  under  an  old 
debt  of  gratitude  to  him  for  his  keen  and 
enthusiastic  cooperation  in  my  clinic  before 
he  took  up  the  work  to  which  he  has  since 
devoted  himself  with  great  success. 

I  have  other  reasons  for  appreciating  the 
invitation  to  address  your  meeting.  I  have 
had  a  long-standing  interest  in  jr-ray  work 
and  have  been  in  almost  daily  contact  with 
roentgenologists  since  I  was  initiated  into 
the  possibilities  by  such  masters  as  Crane, 
Hickey  and  Hulst.  Nor  can  I  forget  that 
cheerful  co-laborer,  Vernon  Willey,  whose 
death  cut  short  so  much  promise.  Later  I 
had  the  association  of  the  genial  Granger  in 
New  Orleans,  and  of  Russell  Carman  and 
Walter  Mills  here.  I  began  with  the  crude 
fluoroscopy  of  the  earliest  days,  guided  by 
technicians  skilled  only  in  electricity  and 
photography,  but  soon  I  realized  the  great 
extent  and  seriousness  of  the  subject  and 
was  glad  to  depend  upon  experts  with  whom 
I  have  long  worked  intimately,  combining 
thus  the  clinical  and  radiological  points  of 
view. 

I  shall  speak  chiefly  from  the  clinical 
standpoint,  but  as  one  who  finds  radiology 
as  indispensable  as  percussion  or  th^  micro- 
scope, and  demanding  the  same  devotion  to 
make  it  a  success.  This  leads  to  some  con- 
sideration of  specialists,  concerning  whom 
so  much  has  been  said,  and  so  much  that  is 
contradictory.  The  contradictions  have  often 
been  due  to  the  differences  in  specialists  and 
specialties,  and  those  relating  to  roentgenol- 
ogists will  be  repeated  in  the  case  of  many 
other  technical  methods  in  future  as  they 
have  in  the  past. 

Novelties  in  medical  diagnosis  are  taken 
up  and  cultivated  by  people  of  all  ages  and 


degrees  of  experience  or  inexperience.   If 
the  work  is  of  a  kind  requiring  not  only  skill, 
but  also  complex,  costly  and  rapidly  chang- 
ing apparatus,  it  cannot  be  taken  over  gen- 
erally as  can  simpler  methods.  We  can  com- 
pare physical  diagnosis  or  urinary  micro- 
scopy and  the  simple  urine  chemistry  on  the 
one  hand  with  serology,  radiology  and  blood 
chemistry  on  the  other.  The  work  then  forms 
not  a  medical  specialty,  like  ophthalmology 
or  internal  medicine,  but  a  technical  spec- 
ialty. If  the  one  who  cultivates  it  has  little 
or  no  medical  training  he  remains  a  tech- 
nician unless  by  a  combination  of  mental 
gifts,  opportunity  and  hard  work  he  acquires 
the  other  necessary  knowledge.  The  more 
widely  experienced  man  who  cultivates  a 
new  technical  method,  acquires  the  physical 
equipment  and  uses  it  along  with  his  other 
methods,  becomes  of  course  a  broader  and 
more  efficient  man  than  he  was  before,  a 
higher  type  of  specialist.  If  he  chooses  to 
hand  over  the  more  mechanical  part  of  the 
work  to  an  assistant  or  servant,  he  is  still  at 
an  advantage  over  those  who  have  all  that  he 
has  except  the  finished  technical  knowledge, 
just  as  he  also  has  an  advantage  over  the 
technician,  no  matter  how  much  of  a  virtu- 
oso the  latter  may  be.  If  such  a  man  as  I 
have  described  has  a  fairly  large  amount  of 
work,  if  he  does  original  investigating,  keeps 
up  with  the  literature  of  the  subject,  attends 
special  meetings,   visits  other  laboratories, 
imparts  his  knowledge  to  others  through  ad- 
dresses, articles  and  books,  he  occupies  just 
as  important  a  position  as  any  specialist  and 
will  have  the  same  sort  of  recognition.  At 
another  end  of  one  class  we  find  a  specialist 
who  cultivates  roentgenology  only  as  an  aid 
to  his  clinical  work — ^the  tuberculosis  special- 
ist, gastro-enterologist,  etc.,  whose  work  will 
be  legitimate  if  it  is  good. 

As  in  other  lines  of  medicine  the  differ- 
ence in  the  ability  of  roentgenologists  is  not 
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known  by  the  public,  or  even  by  all  physi- 
cians in  their  spheres  of  activity.  So  we  see 
men  asked  to  make  diagnoses  or  to  do  opera- 
tions for  which  they  are  not  fitted ;  to  refuse 
to  act  is  sometimes  more  than  human  nature 
can  stand,  but  consent  is  fraught  with  dan- 
ger to  patient  and  reputation.  Not  even  or- 
ganizations such  as  special  societies  or  na- 
tional "colleges"  can  stop  this,  nor  probably 
anything  else  except  greater  enlightenment 
and  publicity  regarding  medical  work. 

There  is  room  in  every  city  of  considerable 
size  for  roentgenologists  of  the  highest  type. 
Other  specialists  will  be  glad  to  obtain  ttieir 
services  in  many  cases.  Family  physicians 
and  general  practitioners  must  constantly 
call  on  them  for  assistance.  But  many  such 
specialists  will  suffer  from  the  necessity  of 
covering  too  large  a  field  ever  to  become 
preeminent  in  any  one  department,  such  as 
bone,  chest  or  gastro-intestinal  work.  It  will 
probably  be  best  for  the  roentgenologic 
specialist  to  specialize  still  more,  and  it 
would  be  well,  where  there  is  more  than  one 
in  a  city,  for  each  to  restrict  his  work  to  the 
line  or  lines  in  which  he  is  most  skilled.  In 
this,  as  in  so  many  other  aspects  of  medical 
life,  cooperation  offers  the  most  desirable 
conditions  for  work,  and  a  group  of  roent- 
genologists might  also  be  part  of  a  larger 
and  more  varied  group  of  specialists,  until 
they  form  the  most  complete  team. 

Roentgenology  furnishes  an  interesting 
light  on  changing  conditions  in  medical  econ- 
omy. Formerly  hospitals  and  medical  scools 
were  the  nurseries  for  new  and  developing 
technical  methods  and  technicians,  but  both 
these  kinds  of  institutions  are  likely  to  have 
restricted  budgets,  and  it  is  often  impossible 
for  them  to  furnish  the  few  or  many  thou- 
sand dollars  necessary  to  equip  and  conduct 
such  a  thing  as  an  .r-ray  department  or  a 
radium  supply,  just  as  it  is  impossible  to 
equip  and  conduct  a  chemical  laboratory  or 
modern  bacteriological  laboratory  or  heart 
station.  Those  who  work  in  universities,  as 
a  rule,  have  no  private  capital  for  such  pur- 
poses, and  so  the  demands  can  usually  be 
met  only  by  specialists  with  large  practices. 


or  by  groups  of  specialists  with  initiative  as 
well  as  credit. 

Leaving  this  rather  material  but  essential 
phase  of  the  subject,  let  me  consider  another. 
An  important  fact  about  medical  diagnosis, 
often  overlooked,  found  in  jr-ray  as  it  is  in 
other  kinds  of  work,  is  that  positive  findings 
are,  as  a  rule,  of  limited  application,  and 
must  be  combined  with  others  to  give  them 
clinical  value.  It  has  taken  a  long  time  for 
physicians  to  recognize  these  truths,  and 
many  do  not  bear  them  in  mind  even  now. 
For  centuries  there  was  a  search  for  pathog- 
nomonic signs,  and  these  were  but  slowly 
relegated  to  a  subordinate  place  as  their  lack 
of  certainty  was  demonstrated ;  but  each  new 
method  still  revives  the  same  sort  of  hope. 
Dozens  of  methods  of  percussion  have  been 
devised,  and  hundreds  of  stethoscopes  in- 
vented, with  the  hope  that  each  one  would 
give  unequivocal  results.  Hundreds  of  men 
worked  at  urea  determinations  believing 
that  if  they  could  only  get  the  right  method 
they  would  end  all  trouble  in  the  diagnosis 
of  protein  metabolic  errors,  gout  rheumatism 
and  what  not.  Men  have  deluded  themselves 
into  searching  for  cancer  cells,  for  cells 
characteristic  of  limited  areas,  such  as  the 
ureters  and  the  renal  pelvis.  Even  now, 
although  the  fallacy  has  been  known  for 
years,  men  will  titrate  for  hydrochloric  acid 
in  stomach  contents,  solely  to  recognize  or 
exclude  cancer  of  that  organ,  and  for  some 
years  many  will  think  that  a  basal  metab- 
olism determination  will  save  all  the  minute 
examinations  of  a  large  and  varied  clinical 
material.  In  roentgenology,  many  had  an 
idea  in  the  beginning  that  with  its  aid  one 
could  do  for  a  gastric  ulcer  or  tumor  what 
the  gastroscope  had  failed  to  do — ^make  it 
it  visible  as  certainly  as  the  ophthalmoscope 
makes  retinal  hemorrhage  or  a  choroiditis 
visible. 

The  truth  is  that  discoveries  in  diagnosis 
do  not  shorten  or  make  easier  the  work  of 
diagnosis.  They  make  it  more  accurate,  they 
make  it  fuller,  but  only  by  enlarging  the 
manual  work  of  the  diagnostician  and  calling 
for  a  greater  capacity  for  generalizing.  The 
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same  sort  of  disappointment  followed  the 
finding  of  tubercle  bacilli  that  so  often  fol- 
lows the  fluoroscopy  or  skiagraphy  of  the 
thorax  in  certain  cases.  In  each  case  one 
hoped  that  the  tedious  task  of  history-taking, 
physical  examination  and  repeated  physical 
examination  and  of  laboratory  tests  would 
be  avoided.  The  dream  was,  and  still  is,  to 
endeavor  to  detect  and  treat  the  disease, 
instead  of  treating  the  patient.  Very  slowly 
do  the  real  facts  appear,  and  these  have 
different  values  for  each  method  of  manipu- 
lation. So  the  finding  of  tubercle  bacilli  in 
the  sputum  is  positive  evidence  of  tubercu- 
losis, but  where,  how  much,  in  what  form 
or  stage,  how  virulent  and  all  the  rest  of 
the  patient's  condition,  must  be  worked  out 
by  other  methods.  The  finding  of  elastic 
tissue  in  sputum  was  once  expected  to  do 
what  it  was  later  hoped  tubercle  bacilli  would 
do — shorten  the  task  of  diagnosis.  It  was 
long  since  abandoned  for  that  purpose,  and 
is  not  used  now  as  much  as  it  should  be,  for 
it  is  easy  to  find  when  present,  and  when 
found  gives  proof  of  a  fact  th^t  cannot  be 
demonstrated  as  certainly  in  any  other  way, 
including  the  use  of  .r-rays,  viz.,  the  breaking 
down  of  the  lung,  or  cavity- formation. 
But  here  too  the  situation  and  extent  of  the 
breaking  down  must  be  worked  out  by  other 
methods,  including  roentgenologic  ones. 

Here  I  may  be  allowed  to  comment  on 
some  of  the  features  of  lung  diagnosis  with 
reference  to  jr-ray  work.  The  application  of 
jr-rays  to  lung  pathology  was  no  greater 
innovation  in  its  time  than  the  use  of  per- 
cussion and  auscultation  a  century  earlier. 
Both  the  latter  became  useful  very  soon 
after  they  were  applied,  because  they  had 
been  tested  by  the  results  of  other  clinical 
methods  and  of  postmortem  examination  by 
their  discoverers  and  others.  Not  only  what 
they  could  reveal,  but  what  they  could  not 
reveal,  were  made  clear  within  a  short  time 
of  their  application.  Only  details  were  added 
later,  and  these  depended  upon  other  new 
technical  methods,  or  upon  additions  to 
pathologic  anatomy  and  etiology. 

Roentgenographic  methods  as  applied  to 
the    lungs   do   not   differ   essentially    from 


auscultation  and  percussion.  All  depend 
largely  on  differences  in  density  of  the 
structures  concerned,  and  on  physical  facts 
relating  to  density.  There  is  another  simil- 
arity. Auscultation  and  percussion  are 
strongly  personal  methods,  affected  by  the 
special  senses,  tact  and  technical  skill  and 
by  experience  and  accurate  thinking  on  the 
part  of  the  examiner.  I  think  that  in  roent- 
genology the  same  qualities  are  all  necessary, 
with  the  additional  drawbacks  of  the  freaks 
of  machinery  and  electric  currents,  of 
screens,  plates  and  reagents.  The  same  things 
that  affect  auscultation  and  percussion  in  the 
body  of  the  patient — thickness  of  chest  wall, 
size  of  thorax — affect  the  fluoroscopic  pic- 
ture and  the  skiagram.  I  think  it  is  a  fact 
that  .r-ray  work  on  the  lungs  was  not  con- 
trolled by  anatomic  investigation  to  the 
same  degree  that  auscultation  and  percussion 
were.  This  was  due  partly  to  a  general  de- 
cline in  postmortem  examinations  that  seems 
to  be  getting  worse  instead  of  better,  and 
further  due  to  conditions  too  complicated  to 
consider  in  detail  at  this  time.  But  it  de- 
pended also,  I  think,  very  largely  on  the  fact 
that  many  .r-ray  specialists  had  little  knowl- 
edge of  lung  diseases,  and  especially  had  no 
familiarity  with  either  the  gross  or  micro- 
scopic conditions  in  lung  diseases.  Yet  on 
account  of  the  striking  results  of  jr-ray  ex- 
aminations of  bones,  early  roentgenologists 
were  forced  into  the  position  of  lung  diag- 
nosticians with  extraordinary  powers. 

The  sources  of  difficulty  in  roentgenologic 
examinations  of  the  lungs  did  not,  in  the 
beginning,  and  do  not  now  seem  to  be  rec- 
ognized as  accurately  as  they  should  have 
been  and  should  be.  For  example,  with 
percussion  it  was  easily  shown  that  in  order 
to  alter  the  percussion  sound,  a  lesion  must 
reach  a  certain  size  and  lie  within  a  certain 
distance  from  the  chest  wall,  and  with  recog- 
nizable sources  of  confusion  in  the  chest  wall 
itself.  With  jT-ray  work  many  technicians 
assumed  from  the  beginning  that  all  lesions 
could  be  made  out  in  the  screen  or  plate, 
and  boldly  made  diagnoses  of  things  they 
had  never  seen  before.  In  the  beginning 
inferior    screens    and    imperfect    technique 
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were  unavoidable.  With  inferior  technique 
the  ^-ray  plate  gave  a  set  of  silhouettes  of 
planes  showing  areas  of  varying  density 
superimposed  on  each  other.  With  better 
technique,  including  the  stereoscope,  it  gave 
an  infinite  number  of  perspective  views  su- 
perimposed. In  both  cases  something  between 
one  third  and  one  half  of  the  field  were  ob- 
scured by  those  dense  structures,  the  ribs 
and  heart.  Yet  in  spite  of  these  difficulties 
much  excellent  work  was  done — ^much  work 
of  very  great  value  clinically — and  for  this 
result  the  small  number  of  close  students 
of  anatomic  and  jr-ray  examinations  and  a 
comparatively  small  number  of  talented  and 
cautious  technicians  must  be  thanked. 

X-ray  methods  should  be  applied  much 
more  freely  to  the  study  of  lung  diseases 
than  they  are  now,  not  only  for  the  certain 
additions  they  will  make  to  knowledge,  but 
for  their  practical  value.  They  can  confirm 
many  points  disclosed — ^but  not  fully  enough 
— ^by  auscultation  and  percussion.  They 
make  clear  in  certain  cases  that  what  had 
been  a  bronchitis  is  reallv  a  pneumonia  or 
some  other  process  affecting  the  air  cells  or 
the  blood  vessels,  lymphatics  or  interstitial 
tissue  of  the  lungs.  They  can  reveal  a  process 
that  was  often  suspected  on  using  older 
methods,  but  could  not  be  proved  by  them, 
such  as  an  infiltration  of  an  inner  edge  of  a 
lung,  or  an  effusion  between  lobes  not  reach- 
ing the  surface  to  an  extent  permitting  rec- 
ognition by  percussion. 

They  have  shown  the  not  infrequent 
existence  of  small  pneumothorax  cavities  in 
various  parts  of  the  thorax.  This  may  not 
be  as  important  a  finding  as  some  others, 
but  adds  much  to  our  knowledge  of  thoracic 
pathology.  But  here  one  may  mention  an 
important  clinical  fact,  the  kind  of  fact  that 
cannot  be  lost  sight  of  in  discussing  diag- 
nostic technique.  Any  one  with  a  rather 
wide  observation  of  jr-ray  reports  on  thoracic 
cases  will  see  some  in  which  even  a  large 
pneumothorax  is  not  recognized  in  the  fluo- 
roscopic plate,  though  it  mav  be  by  physical 
signs,  and  on  the  other  hand,  cases  are  said 
to  have  pneumothorax  when  further  .r-ray 


and  other  examinations  show  nothing  more 
than  an  artefact. 

Another  condition  not  yet  investigated  by 
roentgenologists  as  much  as  it  deserves,  is 
atelectasis,  including  the  interesting  form 
described  as  massive  collapse  of  the  lungs 
(W.  Pasteur  and  others). 

Physical  diagnosticians  always  lay  stress 
on  repeated  examinations,  having  learned 
that  a  single  one  is  likely  to  be  incomplete. 
In  striking  contrast  to  this  is  the  confidence 
with  which  many  jr-ray  specialists  will  make 
a  positive  diagnosis  from  a  single  examina- 
tion and  sometimes  a  prognosis.  Even  more, 
patients  are  ordered  to  Arizona  or  California 
upon  the  finding  of  an  enlarged  hilus  shadow 
or  of  density  in  the  apex,  without  further 
inquiry. 

Physical  diagnosis  is  notoriously  beset  by 
the  perils  of  a  strong  personal  equation,  and 
physical  diagnosticians  are  rightly  expected, 
by  those  who  seek  their  help,  to  explain  on 
what  grounds  they  base  their  conclusions. 
The  personal  equation  in  the  interpretation 
of  jr-ray  findings  is  present  too,  though 
perhaps  not  to  so  great  an  extent;  and  yet 
we  find  jr-ray  specialists  who  refuse  to  show^ 
plates  to  physicians  consulting  them,  but 
hand  out  ex-tathedra  diagnoses  from  which 
there  is  no  appeal.  I  admit  this  is  rather  un- 
common, but  that  it  exists  imposes  upon  the 
specialty  the  task  of  reforming  its  practi- 
tioners. 

The  Ji'-ray  specialist  is  at  a  serious  disad- 
vantage in  the  matter  of  following  up  cases. 
In  physical  diagnosis  we  learn  much,  in 
cases  not  coming  to  autopsy,  from  the  se- 
quence of  events.  But  the  ^r-ray  operator  can 
only  do  this  with  inconvenience  to  the  patient 
— sometimes  impossible  to  overcome — and 
expense  to  someone.  This  matter  of  expense 
is  one  of  the  most  potent  causes  of  the  back- 
ward condition  of  thoracic  jr-ray  work.  If 
,r-ray  plates  were  as  easy  to  get  as  tempera- 
ture charts  how  rapidly  could  we  enlarge  the 
comparison  of  jr-ray  and  anatomic  results, 
as  shown  by  the  valuable  serial  study  of 
influenza-pneumonia  by  Sante !  But  the  cost 
of  material  and  the  time  of  technicians  pro- 
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hibits  this  work  almost  wholly.  The  difficulty 
of  financing  such  essential  work,  in  contrast 
with  the  ease  of  financing  measures  for 
destroying  life,  is  one  of  the  most  depressing 
phenomena  of  the  time  we  live  in. 

Among  unscientific  practices  in  .r-ray 
work  on  the  chest  may  be  mentioned  the 
unfounded  confidence  on  the  part  of  many 
in  the  interpretation  of  shadows  of  the  hilus 
region.  All  who  have  had  postmortem  exper- 
ience know  how  often  the  glands  in  the  roots 
of  the  lungs  become  enlarged.  They  become 
so  by  congestion  and  edema  in  many  cases 
of  bronchitis  and  bronchopneumonia;  they 
become  so  on  account  of  tubercles,  many  of 
which  heal,  leaving  calcified  or  fibrous  areas 
very  often;  they  become  so  on  account  of 
various  causes  of  irritation,  many  of  which 
leave  no  other  evidences  of  danger  than  the 
enlarged  shadows.  I  have  often  been  told  of 
cases  or  have  seen  reports  in  which  such 
enlargements  were  given  an  exact  etiologic 
name;  viz.,  tuberculosis,  but  I  have  never 
had  demonstrated  the  grounds  on  which  the 
diagnosis  had  been  made,  except  as  regards 
calcification. 

Pathological-anatomists  are  also  familiar 
with  many  cases  in  which  there  are  areas  of 
disease  of  varying  sizes,  from  those  barely 
visible  to  the  naked  eye  up  to  the  size  of 
hempseed,  that  cannot  be  differentiated  by 
the  naked  eye,  and  under  the  microscope 
cause  much  difficulty.  These  are  especially 
bacillary  tubercles,  gummas,  miliary  carcin- 
omas and  lymphomas,  but  sometimes  actin- 
omycotic granulations  or  other  processes. 
All  of  these  and  some  other  dense  areas 
that  I  cannot  explain  are  likely  to  be  called 
miliary  tubercles  if  they  show  on  the  screen 
or  plate.  It  is  not  less  surprising  to  see  the 
confidence  in  the  diagnoses  than  the  belief 
that  the  diagnosis  of  miliary  tuberculosis, 
without  further  qualification,  is  of  any  great 
value. 

Anatomists  know  that  miliary  tubercles 
may  occur  in  very  small  numbers,  so  that 
they  might  be  visible  singly  on  the  plate.  But 
these  are  often  of  slight  clinical  value.  They 
occur  in  that  form  either  as  terminal  lesions 
in  fatal  cases,  or  heal  without  having  been 


suspected  during  life.  Clinically,  miliary 
tuberculosis  of  the  lungs  is  well  known, 
though  not  always  easy  to  recognize.  In  the 
great  proportion  of  cases  in  which  I  have 
known  the  ;r-ray  diagnosis  to  be  made,  it  has 
not  been  borne  out  by  the  further  course  of 
the  disease,  if  favorable,  or  the  autopsy,  if 
fatal,  and  in  many  cases  fairly  extensive 
tuberculosis  has  been  present  without  being 
suspected  by  the  radiologist. 

Larger  areas  of  density  in  the  lungs  are 
also  frequently  asserted  to  be  tuberculous, 
but  I  am  not  aware  of  any  criteria  by  which 
one  can  distinguish  between,  let  us  say, 
catarrhal  lobular  pneumonia  in  influenza  or 
other  conditions,  tuberculous  bronchopneu- 
monia, and  other  similar  focal  processes.  A 
fact  familiar  to  all  clinicians  who  utilize 
.r-ray  work,  but  too  often  overlooked  by 
technicians  is  that  very  often  pin-head  or 
hempseed  sized  lesions  are  shown  on  the 
plate,  but  larger  ones  may  be  missed,  even 
up  to  those  that  give  physical  signs.  It  is 
interesting  to  see  that  the  jr-ray  diagnosis  of 
cavity  is  still  missed  in  both  senses — diag- 
nosed when  not  present,  overlooked  when 
present  in  considerable  volume. 

A  common  mistake  made  by  jr-ray  oper- 
ators is  often  made  also  by  physical  diag- 
nosticians. There  is  some  excuse  for  it,  as 
the  mistake  was  once  made  by  Laennec  him- 
self, but  it  should  be  avoided  by  a  habit  of 
caution.  The  situation  is  as  follows:  A  pa- 
tient known  to  be  tuberculous,  or  found  to 
have  a  suggestive  history  and  signs  of  a 
lesion  in  one  apex  or  both,  shows  signs  of 
a  bronchopneumonic  process  in  one  or  both 
of  the  lower  lobes,  or  even  more.  The  .r-ray 
plate,  like  the  auscultation,  shows  a  wide- 
spread bronchopneumonia.  It  is  assumed  to 
be  a  peribronchial  tuberculosis  or  broncho- 
pneumonia and  a  bad  prognosis  is  given  on 
account  of  the  wide  extent,  but  it  may  be  a 
simple  coccus  inflammation  of  mild  virulence 
and  may  rapidly  clear  up,  with  much  adverse 
comment  on  the  part  of  those  who  observe 
the  obvious  mistake. 

This  reminds  me  of  the  frequent  note 
"active**  in  connection  with  a  diagnosis  of 
tuberculosis  by  .r^ray  specialists.  I  have  never 


326 


X-Ray  Work  from  the  Internist's  Viewpoint 


had  anyone  demonstrate  the  reason  for  such 
a  diagnosis  when  based  on  a  single  examina- 
tion. One  can  say  that  a  calcified  area,  on 
the  other  hand,  is  evidence  of  an  old  lesion. 
Most  probably  it  is  inactive,  yet  it  may  lib- 
erate viable  bacilli  at  some  time  and  become 
active.  The  work  of  Opie  on  calcification  in 
the  lungs  and  other  organs  should  be  care- 
fully studied  by  radiologists,  not  merely  for 
the  technical  bearings,  but  even  more  on  ac- 
count of  their  relation  to  prognosis. 

I  also  view  with  scepticism  the  .^-ray 
diagnosis  of  tuberculosis  of  an  apex,  since 
the  only  tuberculous  lesion  likely  to  agree 
with  the  diagnosis  is  an  obsolete  one,  in 
which  no  one  can  predict  renewed  activity. 
Auscultation,  I  think,  is  much  more  trust- 
worthy in  apex  lesions,  though  the  skiagram 
should  always  be  made,  preserved  and  com- 
pared with  later  ones.  The  methods  of 
apical  roentgenology  offer  a  striking  contrast 
to  those  followed  in  gastric,  duodenal  and 
gallbladder  work. 

X-ray  examinations  are  indispensable  in 
the  accurate  recognition  of  all  chronic 
diseases  of  the  lung  and  pleura,  and 
especially  bronchiectasis  and  encysted  old 
pleurisies  with  or  without  fibrosis,  but  with- 
out the  exploring  needle  the  latter  cannot  be 
understood.  In  these  two  conditions  jr-ray 
specialists  can  learn  much  from  thoracic 
surgery,  and  it  is  to  be  hoped  that  all  cases 
suitable  be  carefully  studied  before,  at,  and 
after  operations  on  lungs  and  pleurae. 

Roentgenology  is  indispensable  in  the 
diagnosis  of  aneurysms,  for  some  can  only 
be  recognized  in  this  way  and  even  those 
made  out  by  the  physical  signs  can  be  more 
completely  explained  by  jr-ray  examinations. 
Yet  even  in  this  field  there  are  sources  of 
error  that  the  mere  technician  will  do  well 
to  bear  in  mind.  The  heart  and  pericardium 
furnish  another  field  deserving  careful  col- 
laboration between  roentgenologists  and 
anatomists.  I  have  seen  one  of  the  former 
make  the  same  mistake  that  sometimes  be- 
falls the  physical  diagnostician — ^take  a  peri- 
cardial effusion  for  enlarged  heart,  because 
the  cardiohepatic  angle  was  not  obliterated. 


as  it  is  supposed  to  be  with  effusion,  but  is 
not  always. 

The  great  field  of  dental  radiography 
furnishes  many  illustrations  of  the  fact  that 
it  is  still  in  the  stage  of  development.  Experts 
are  too  prone  to  give  positive  statements  of 
films  or  plates  alone,  sometimes  missing 
quite  important  lesions,  then  again  ordering 
removal  of  teeth,  a  problem  purely  dental. 

Some  old  errors  are  certain  to  be  repeated 
in  the  interesting  field  of  pneumoperitoneal 
fluoroscopy  and  skiagraphy.  One  can  make 
out  organs  beautifully;  one  can  detect  many 
small  foci  of  disease  on  the  surface,  but 
histologic  features  will  not  be  cleared  up,  so 
the  need  of  exploration  cannot  be  avoided. 
The  same  sorts  of  mistakes  that  have  been 
made  through  relying  on  examinations  of 
ascitic  fluids  will  be  made  in  this  variety  of 
roentgenologic  work,  if  it  is  depended  upon 
alone. 

The  great  advances  in  gastro-intestinal 
fluoroscopy  and  skiagraphy,  intestinal  ulcer- 
ations and  adhesions,  and  especially  diseases 
of  the  stomach  and  duodenum,  bile  tract  and 
appendix,  throw  a  flood  of  light  on  the 
methods  of  improving  all  departments.  I 
have  spoken  of  the  need  for  autopsies  in 
clearing  up  lung  diagnosis.  In  gastro-intest- 
inal work  we  have  the  invaluable  coopera- 
tion of  the  surgeon  in  very  many  cases,  so 
we  owe  him,  as  well  as  the  physiologists 
who  have  added  so  much  to  the  subject, 
thanks  for  a  great  part  of  the  advance,  and 
we  should  keep  in  close  touch  with  all  opera- 
tive procedures  on  ''gerdntgf  patients,  in 
order  to  have  a  vivid  picture  of  actual  con- 
ditions. 

Your  President  has  asked  me  what  under- 
graduates should  be  taught  about  jr-ray 
work.  That  is  a  large  and  very  important 
question.  I  will  simply  tell  what  we  do  here 
without  wishing  to  be  understood  that  we 
think  we  have  reached  finality  either  in 
methods  or  results. 

Our  students  are  given  demonstrations  in 
the  anatomical  course  showing  the  use  of 
jT-rays  in  embryology,  bone  development  and 
evidence  of  age  in  growing  bones.  It  is  used 
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by  Dr.  Opie  in  the  teaching  of  pathology. 
I  take  the  class  in  the  second  third  of  the 
second  year,  with  a  course  in  physical  diag- 
nosis, and  use  selected  plates  to  show  types, 
especially  of  the  thorax,  variations  of  posi- 
tion of  thoracic  organs  in  health  and  disease ; 
position  of  stomach  and  intestines.  As  the 
members  of  the  class  percuss  and  auscult 
each  other,  and  make  diagrams  of  the  results, 
we  select  a  group  of  various  shapes  of  heart 
dullness,  and  various  heights  of  diaphragm, 
mark  but  the  percussion  lines  with  lead  strips 
and  take  seven  foot  plates  in  the  same  quiet 
breathing  in  which  percussion  was  done. 
These  are  placed  before  the  class  in  the  fol- 
lowing exercises.  If  we  find  anything  abnor- 
mal in  these  healthy  subjects,  such  as  signs 
of  old  pleurisy,  valvular  lesions,  etc.  we  get 
plates  and  demonstrate  in  the  same  way.  We 
do  not  allow  the  class  to  use  the  fluoroscope 
on  account  of  the  number  (thirty-five)  and 
the  risk  of  prolonged  exposure  from  over- 
enthusiasm  or  of  waste  of  time  from  too 
brief  observations.  In  this  same  class  w^e 
show  the  skiagrams  of  patients  who  have 
been  seen  and  palpated  for  pleural  friction, 
thrills  or  aneurysmal  pulsations,  of  those 
who  have  been  demonstrated  with  dullness 
from  pleural  effusion,  then  tapped,  with 
plates  taken  before  and  after,  and  demon- 
strations of  the  resonance  in  the  cleared  area. 
In  the  third  and  fourth  years  we 
study  with  the  class  or  groups  all  the 
plates  of  patients  seen  in  out-patient 
department  and  wards.  Students  spend 
three  months  each  year  in  each  divi- 
sion of  Medicine,  Surgery  and  Gynec- 
ology-Obstetrics-Pediatrics,  see  plates  of 
many  of  the  cases  under  their  care, 
and  have  an  opportunity  of  seeing  fluoro- 
scopic examinations  of  many  lesions  such 


as  esophageal  stricture,  cardiospasm,  gastric 
and  duodenal  ulcer,  gastric  carcinoma,  colon 
diseases,  including  diverticulosis.  I  should 
add  that  we  take  tuberculosis  patients  in  all 
stages  (in  limited  numbers)  and  are  able  to 
study  the  jr-ray  features  as  thoroughly,  as 
possible. 

My  colleague,  Mills,  gives  a  series  of  dem- 
onstrations of  diagnostic  work  in  abdominal 
disease,  and  he,  as  well  as  Dr.  Sherwood 
Moore,  offer  optional  courses  in  jr-ray  diag- 
nosis and  technique. 

In  other  departments  equal  importance  is 
given  to  the  study  of  plates  and  fluoroscopy, 
the  bone  and  cranial  work  occupying  a  very 
large  field. 

No  practical  work  with  tubes  is  given, 
except  to  individuals  with  spare  time  and 
sufficient  preliminary  training,  or  in  special 
courses. 

We  consider  knowledge  of  .r-ray  evidences 
of  disease  essential  to  the  graduate,  but 
think  technique  and  original  diagnostic  work 
should  be  taken  up  by  a  course  of  apprentice- 
ship later  on,  though  it  may  begin  in  the 
interne  year.  In  other  words,  we  think  every 
student  must  know  how  to  use  a  laryngo- 
scope and  ophthalmoscope,  to  know  the  ele- 
ments of  bacteriology  and  serology,  but  that 
not  everyone  as  an  undergraduate  can.  learn 
how  to  use  jr-rays,  or  for  that  matter  cysto- 
scopes,  bronchoscopes,  Wassermann  tech- 
nique and  many  other  matters. 

As  many  of  you  heard  the  outline  of 
graduate  education  by  Dr.  Louis  B.  Wilson 
at  the  September  meeting  of  the  society,  and 
all  have  probably  read  it  in  the  December 
number  of  the  Journal,  I  need  do  no  more 
than  express  my  admiration  for  the  course 
proposed  and  congratulate  those  able  to 
follow  it. 
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SCATTERED  radiation  is  the  only  type  of 
secondary  jr-rays  which  is  an  appreciable 
factor  in  medical  radiography.  The  fluor- 
escent or  characteristic  radiation  from  the 
chemical  elements  of  low  atomic  weight, 
such  as  make  up  the  human  body,  is  negli- 
gible. Even  the  fluorescent  radiation  from 
most  metals  when  exited  by  primary  rays 
of  the  usual  radiographic  quality  (corre- 
sponding to  a  5  inch  spark-gap)  is  so  soft 
and  of  such  low  intensity  that  it  does  not 
noticeably  affect  a  film  through  the  ordinary 
cardboard  holder  or  paper  envelope. 

Most  of  our  information  about  scattered 
.r-rays  is  from  the  investigations  of  Crow- 
ther,  Barkla  and  his  associates,  and  Hull.  In 
the  study  of  the  fundamental  laws  of  the 
scattering  of  ;r-.rays,  their  experiments  were 
performed  with  relatively  thin  sections  of 
matter,  in  order  to  minimize  such  effects  as 
absorption  and  re-scattering  of  the  scattered 
rays.  The  principal  conclusions  reached  by 
these  investigators  on  the  scattering  of 
.r-rays  by  the  lighter  elements  may  be  sum- 
marized as  follows: 

1.  The  scattered  radiation  from  an  ele- 
ment is  independent  of  its  physical  state  and 
its  chemical  combination. 

2.  All  wave-lengths  of  .r-rays  (within  the 
the  range  usually  employed)  are  scattered 
equally;  in  other  words,  the  hardness  of  the 
scattered  rays  is  equal  to  that  of  the  primary 
beam. 

3.  All  substances  of  the  class  considered 
scatter  .r-rays  equally  mass  for  mass. 

4.  The  scattering  is  greater  in  the  direc- 
tion of  propagation  of  the  primary  beam 
than  in  the  opposite  direction,  and  it  is 
greater  in  either  of  these  directions  than  in 
directions  at  right  angles  to  the  primary 
rays. 

In  the  light  of  these  facts,  the  best  advice 
has  been  to  use  diaphragms  to  reduce  the 


scattered  radiation  in  radiography,  the  usual 
procedure  being  to  limit  the  volume  of  mat- 
ter rayed  by  means  of  a  cone  or  diaphragm 
between  the  tube  and  the  scattering  material. 

There  has  been  practically  no  systematic 
investigation  of  the  behavior  of  scattered 
;r-rays  in  large  volumes  of  matter.  On  ac- 
count of  the  considerable  effect  of  scattered 
radiation  in  reducing  contrast  and  obliter- 
ating detail  in  the  radiographs  of  thick  parts, 
the  present  investigation  was  undertaken  to 
study  the  scattering  of  jr-rays  from  the 
standpoint  of  practical  radiography.  While 
we  may  generalize  to  some  extent  on  the 
effects  of  various  factors  in  technique  upon 
scattered  radiation,  the  lack  of  quantitative 
data  has  prevented  any  effective  analysis  of 
the  problem.  In  the  present  work  the  problem 
of  scattered  radiation  has  been  approached 
in  two  ways,  first  by  measurements  of  the 
intensities  of  scattered  radiation  under  var- 
ious conditions,  and  second  by  the  effects  of 
scattered  radiation  upon  contrast  and  defi- 
nition in  radiographs^  The  aim  has  been  to 
determine  the  relation  of  the  various  factors 
in  the  radiographic  process  to  scattered 
radiation;  these  factors  include  those  under 
our  control,  such  as  tube  voltage,  filters  and 
diaphragms,  as  well  as  those  factors  which 
we  cannot  ordinarily  change,  such  as  amount 
and  distribution  of  the  scattering  material. 

The  effects  of  scattered  radiation  can  be 
foretold  to  a  considerable  extent  if  we  first 
know  the  relative  amounts  of  scattered  rays 
and  primary  focal  rays  reaching  the  plate  or 
film.  As  a  rule,  we  are  apt  to  judge  the 
amount  of  scattered  radiation  affecting  a 
radiograph  by  the  contrast.  This  is  not  fully 
justifiable  since  the  contrast  depends  to  a 
certain  extent  upon  the  character  of  the 
photographic    material    used,    development 

iThe  data  on  the  effects  of  scattered  radiation  will 
be  presented  in  another  paper  in  the  near  future. 


•Read  at  the  Twenty-first  Annual  Meeting  of  The  American  Roentgen  Ray  Society,  Minneapolis,  Minn.,  Sept.  14-ir,  192a 
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conditions,  etc.  A  radiograph  can  be  copied 
in  such  a  way  as  to  obtain  a  negative  of 
much  greater  contrast  than  the  original. 
Obviously  this  process  does  not  affect  the 
scattered  radiation  which  was  incident  upon 
the  original  radiograph,  although  it  may 
overcome  the  loss  of  contrast  produced  by 
the  scattered  rays.  The  method  used  in  the 
present  experiments  measured  the  relative 
photographic  intensities  of  scattered  and 
focal  radiations  incident  upon  the  film  inde- 
pendently of  any  contrast  effects.  The  term 
"photographic  intensity"  refers  to  the  inten- 
sity as  evaluated  by  the  photographic  ma- 
terial used,  as  distinguished  from  the  value 


Fig.  I.  Diagram  showing  experimental  arrangement 
for  the  determination  of  the  ratio  of  diffuse  to 
total  radiation.  /J  is  a  lead  cone;  B,  a  small  lead 
disk;  C,  the  scattering  material;  D,  a  lead  dia- 
phragm between  the  scattering  material  and  the 
film ;  E,  a  sheet  of  lead  beneath  the  film  F. 

which  might  be  obtained  in  recording  the  ra- 
diation by  some  other  means,  such  as  an 
ionization  chamber,  a  fluorescent  screen,  or  a 
different  photographic  material.  The  evalua- 
tion of  photographic  intensity  therefore  de- 
pends upon  the  way  the  photographic  surface 
integrates  the  intensities  of  the  various  wave 
lengths  of  radiation  incident  upon  it. 


The  experimental  arrangement  is  illus- 
trated in  Figure  i.  A  thickness  of  scattering 
material  C  was  placed  over  the  film  F.  A 
lead  disk,  B,  5/16  inch  in  diameter  by  J4 
inch  thick,  was  centered  over  the  scattering 
material.  The  only  rays  which  could  fall  in 
the  shadow  of  the  lead  disk  were  scattered 
rays  and  primary  rays  from  other  parts  of 
the  target  than  the  focal  spot.  Both  types  of 
radiation  will  be  included  in  the  term  diffuse 
radiation,  while  the  primary  rays  coming 
from  the  focal  spot  will  be  designated  as 
focal  radiation.  The  rays  falling  outside  the 
shadow  of  the  disk  included  both  the  primary 
rays  transmitted  by  the  interposed  material 
and  the  scattered  rays. 

A  lead  diaphragm  D  of  3  inch  aperture 
and  1/16  inch  thickness  was  placed  between 
the  scattering  material  and  the  filrn.  This 
enabled  six  separate  exposures  to  be  made 
from  an  8  X  10  inch  sheet  of  film.  The  area 
of  material  rayed  could  be  limited  by  a  cone 
or  diaphragm  placed  between  the  tube  and 
the  material. 

The  experimental  procedure  was  as  fol- 
lows: Keeping  the  tube  voltage  and  current 
constant,  a  series  of  six  exposures  was  made 
on  a  sheet  of  film,  producing  on  development 
a  series  of  densities  varying  from  light  to 
moderately  heavy.  Figure  2  shows  a  series 
of  exposures  made  in  this  way.  Each  ex- 
posed portion  of  the  film  consisted  of  a 
darkened  area  surrounding  a  small  circular 
area  of  lighter  density;  the  density  in  the 
small  area  was  caused  by  diffuse  radiation 
alone,  while  the  density  of  the  outer  area 
was  produced  by  the  total  radiation  trans- 
mitted by  scattering  material.  These  den- 
sities were  measured  with  a  photometer,  and 
curves  plotted  of  density  against  time  of  ex- 
posure, both  for  the  total  radiation  reaching 
the  film  and  the  diffuse  radiation.  From 
these  curves  were  determined  the  relative 
exposures  required  to  produce  equal  densities 
by  the  diffuse  radiation  and  by  the  total 
radiation;  the  relative  intensity  of  diffuse 
and  total  radiation  was  taken  at  the  recipro- 
cal of  the  ratio  of  exposures  required  to 
produce  equal  density  on  the  film.  For  in- 
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stance,  if  twenty  second's  exposure  to  the 
total  radiation  produced  a  given  density 
and  twice  that  exposure,  or  forty  seconds, 
was  required  by  the  diffuse  radiation  to  give 
the  same  density,  then  the  diffuse  radiation 
was  half  the  intensity  of  the  total  radiation ; 
in  other  words,  half  the  radiation  reaching 
the  film  in  this  case  was  diffuse,  non-iniage- 
forming,  radiation. 

The  value  obtained  is  independent  of  the 
contrast  or  degree  of  development  of  the 
photographic  material,  provided  the  charac- 


terial  for  the  present  experiments.  The  water 
was  contained  in  an  aluminum  tank  12  inches 
square  by  10  inches  deep.  The  bottom  of  the 
tank  was  1/32  inch  thick.  As  will  be  shown 
later,  the  absorption  of  this  thickness  of 
aluminum  was  too  small  to  affect  the  results 
appreciably.  Some  experiments  on  scattering 
were  also  performed  with  printer's  roller 
composition,  a  compound  made  of  organic 
substances  and  having  a  density  (ratio  of 
mass  to  volume)  of  1.33.  This  material  is 
more  convenient  to  handle  than  water,  but 


Fic.  2,  Illuslratiiift  a  scries  o£  exposures  made  to  determine  ihc  ratio  of  diffuse  lo  total  radia- 
tion. The  lighter  density  in  the  center  of  each  exposure  was  produced  by  purely  diffuse 
radiation  in  the  shadow  of  the  lead  disk ;  the  outer  density  was  produced  by  the  total 
radiation  Iransmitled  by  the  scattering  material. 


teristics  of  the  material  are  the  same  for  two 
radiations  being  compared.  In  these  experi- 
ments no  definite  difference  was  observed 
between  the  characteristic  curves  produced 
by  the  diffuse  radiation  and  the  total  radia- 
tion. 

For  most  of  the  work  ordinary  tap  water 
was  used  as  the  scattering  material.  The 
density  of  water  and  its  absorption  and  scat- 
tering characteristics  are  similar  to  those  of 
human  flesh,  making  it  a  very  suitable  ma- 


its  scattering  power  is  somewhat  too  high  to 
be  comparable  with  human  flesh. 

The  spark-gap  was  measured  between  dull 
points,  and  the  tube  voltage  kept  constant 
during  an  exposure  with  the  aid  of  a  volt- 
meter on  the  primary  of  the  transformer. 
The  CooHdge  radiator  ty]>e  tube  was  used 
throughout  these  ex|jerinients.  The  target- 
film  distance  was  maintained  at  20  inches. 
The  tube  current  was  kept  constant  during 
each  exposure  and  was  adjusted  as  far  as 
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possible  so  that  the  desired  densities  could 
be  obtained  in  exposure  times  varying  from 
ten  seconds  upward.  For  long  exposures  the 
tube  current  was  not  allowed  to  exceed  4.5 
milliamperes.  Duplitized  ^-ray  film  was  used 
as  the  photographic  material ;  the  films  were 
developed  in  a  tank  of  elon-hydroquinone 
developer  for  five  minutes  at  a  temperature 
approximately  65°  Fahrenheit;  the  films 
were  kept  in  constant  irregular  motion  to 
insure  uniformity  of  development*.  As  stated 
previously,  the  degree  of  development  of  the 
film  has  no  effect  upon  the  values  obtained ; 
the  chief  consideration  is  that  each  film 
receive  uniform  development  over  its  whole 
surface.  For  each  set  of  conditions  six  or 
more  films  were  exposed  (unless  otherwise 
specified)  and  the  average  value  obtained  of 
the  ratio  of  the  diffuse  to  the  total  radiation 
reaching  the  film.  The  effects  of  diaphragms, 
thickness  of  scattering  material,  tube-voltage 
and  filters  (between  the  scattering  material 
and  film)  upon  the  ratio  were  investigated. 
Figure  3  shows  examples  of  the  curves 
obtained  of  density  plotted  against  exposure 
time.  The  film  giving  these  curves  was  ex- 
posed through  six  inches  of  water  with  the 


senting  the  fog  density,  or  the  density  of  the 
unexposed  portions  of  the  film.  It  will  be 
noted,  however,  that  the  densities  from 
diffuse  radiation  are  not  much  less  than  those 
produced  by  the  total  radiation.  At  several 
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Fig.  3.  Curves  of  density  of  film  plotted  against  cx- 
posiire  time.  Curve  i  is  for  the  total  radiation 
reaching  the  film,  and  Curve  2  the  diffuse  radia- 
tion in  the  shadow  of  the  lead  disk.  Conditions; 
6  inch  depth  of  water  (i2x  12  inches)  as  the  scat- 
tering material,  20  inch  target-film  distance,  5  inch 
spark-gap,  3.5  milliamperes.  F  represents  the  fog 
density,  or  the  density  of  the  unexposed  portions 
of  the  film. 


TABLE   I 

DATA   TAKEN    FROM 

CURVF.S 

OF  FIGURE 

3 

Density  of  Film 

Exposure  to 

Exf 

>osure  to 

Ratio 

of 

■ 

Total  Radiation 

Diffuse  Radiation 

Exposures 

in  Seconds 

in 

Seconds 

Et 

D 

Et 

Ed 

Ed   "" 

T 

i.o 

10.7 

12.8 

.84 

1-3 

154 

18.2 

.85 

1.6 

20.2 

23.9 

.84 

1-9 

25.9 

313 

/ 

.83 

2.2 

33-2 

40.4 

.82 

Mear 

1       .84 

tube  running  at  5  inch  spark-gap  and  3.5 
milliamperes.  The  exposures  varied  from  10 
to  40  seconds.  The  densities  of  Curve  i  were 
produced  by  the  total  radiation  reaching  the 
film,  while  the  densities  of  Curve  2  were 
produced  by  the  purely  diffuse  radiation 
falling  in  the  shadow  of  the  lead  disk.  If 
there  were  no  diffuse  radiation,  Curve  2 
would  coincide  with  the  dotted  line  F  repre- 

2This  precaution  is  unnecessary  in  developing  or- 
dinary radiographs. 


density  values  the  corresponding  exposure 
times  for  diffuse  and  total  radiation  were 
read  from  the  curves  and  their  inverse  ratios 
calculated  as  shown  in  Table  I.  The  average 
of  these  ratios  gave  the  value  determined 
from  this  film,  and  the  final  average  was 
taken  from  six  or  more  such  films.  From 
these  particular  curves  the  value  of  this 
ratio  is  .84 ;  in  other  words  under  these  con- 
ditions 84  per  cent  of  the  total  radiation 
striking  the  film  is  diffuse  radiation  and  16 
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per  cent  is  image- forming  or  focal  radia- 
tion.^ 

The  proportion  of  diffuse  radiation  reach- 
ing the  film  was  first  investigated  for  various 
thicknesses  of  water  and  different  sizes  of 
cones  or  diaphragms*  with  the  tube  running 
at  a  5  inch  spark-gap.  The  results  are  arran- 
ged in  Table  II. 


as  long  as  the  image  diameter  on  the  film  is 
kept  the  same.  Therefore  with  a  constant 
target-film  distance  of  20  inches,  it  is  un- 
necessary to  describe  the  cone  or  diaphragm 
otherwise  than  to  give  the  image  diameter 
produced  by  it.  The  smaller  image  sizes  were 
produced  by  small  lead  diaphragms  sup- 
ported at  the  surface  of  the  water,  and  the 


TABLE 

II 

Thickness 

Diameter 

Ratio  Diffuse 

.    Ratio  Diffuse 

Ratio 

Scattered 

Exposure 

Rat 

io  Diffuse 

of  Heater 

of  Image 

to   Total  Radia- 

to Total  Radia- 

to 

Total 

Factor 

to 

Primary 

in  Inches 

in  Inches 

tion  Observed 

tion  from  Curves 

Radiation 

Focal  Radiation 

D 

S 

D 

T 

T 

F 

.56 

.12 

.12 

.08 

1.8 

.14 

1.30 

.25 

■23 

.20 

1.5 

.30 

2 

4.0 

•43 

.43 

.41 

1. 14 

.75 

6.25 

•50 

.50 

.48 

I.O 

I.O 

20.0 

.50 

•50 

.48 

I.O 

I.O 

.62 

.15 

■15 

.12 

3.0 

.18 

1-47 

33 

33 

.31 

2.4 

.49 

4 

4.0 

•S7 

.57 

.56 

1-5 

1-33 

6.25 

.68 

.68 

.67 

1. 14 

2.1 

20.0 

.72 

72 

.71 

I.O 

2.6 

•71 

.18 

.18 

.16 

4.9 

.22 

1.68 

.40 

•42 

•41 

3-5 

72 

6 

4.0 

.64 

.65 

.64 

2.1 

1.9 

6.25 

n 

'77 

.76 

1.4 

3-3 

20.0 

.83 

.83 

.83 

I.O 

4.9 

.83 

.22 

.22 

.20 

6.7 

.28 

1.96 

■52 

.51 

•50 

4.2 

1.04 

8 

4.0 

72 

'72 

.71 

2.4 

2.6 

6.25 

.81 

.81 

.81 

1-.6 

4-3 

20.0 

.87 

.88 

.88 

1. 00 

73 

4.0 

.76 

.76 

.76 

3.0 

3-2 

10 

6.56 

.83 

.83 

.83 

2.1 

4-9 

20.0 

.92 

.92 

.92 

I.O 

11-5 

The  first  column  gives  the  thickness  of 
water  .r-rayed.  The  second  column  gives  the 
diameter  of  image  on  the  film  as  determined 
by  the  cone  or  diaphragm  used  between  the 
tube  and  the  scattering  material;  this  value 
suffices  for  the  specification  of  the  cone  or 
diaphragm.  The  dimensions  and  position  of 
the  cone  or  diaphragm  between  the  tube  and 
the  scattering  material  make  no  difference 

SThc  final  average  for  all  the  films  exposed  under 
these  conditions  was  83%,  as  shown  in  Table  II. 

^The  efficiency  of  the  Bucky  diaphragm  principle 
was  not  determined  in  the  present  experiments,  but 
will  be  investigated  in  the  near  future. 


corresponding  image  diameters  vary  with  the 
thickness  of  water;  the  larger  sizes  were 
made  with  cones,  and  the  largest  size,  20 
inches,  was  that  produced  by  the  opening  in 
lead  glass  shield  around  the  tube. 

The  image  diameters  given  have  been  cor- 
rected for  the  area  of  the  shadow  of  the 
small  lead  disk.  In  the  case  of  the  smallest 
image  size  (made  with  a  yi  inch  diaphragm) 
the  lead  disk  was  not  used;  the  ratio  of 
diffuse  to  total  radiation  was  determined  bv 
measurements  of  the  densities  on  the  film 
of  the  image  of  the  diaphragm  opening  and 
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the  densities  (from  diffuse  radiation)  just 
outside  the  diaphragmed  image. 

The  third  column  gives  the  observed  ratios 
of  the  diffuse  to  the  total  radiation.  When 
these  are  plotted  against  thickness  of  water, 
a  number  of  the  values  do  not  fall  on  a 
smooth  curve.  For  the  succeeding  calcula- 
tions, values  taken  from  the  curves  were 
taken  as  the  most  probable  values  and  are 
tabulated  in  column  4.  The  scattered  radia- 
tion is  somewhat  less  than  the  diffuse  radia- 
tion, since  the  latter  includes  primary  radia- 
tion from  other  parts  of  the  target  than  the 
focal  spot.  The  small  correction  for  this 
deducted  from  the  values  of  column  4  give 
the  ratios  of  scattered  to  total  radiation  as 
tabulated  in  column  5.  The  method  of  mak- 
ing this  correction  is  described  later. 

When  scattered  radiation  is  lessened  by 
means  of  a  cone  or  diaphragm,  the  decreased 
intensity  of  the  radiation  striking  the  film 
necessitates  a  longer  exposure.  For  each 
thickness  of  water,  the  exposure  for  a  20 
inch  image  is  here  taken  as  the  ordinary  or 
standard  exposure.  The  factor  by  which  this 
exposure  must  be  multiplied  to  produce  the 
same  densitv  of  film  when  a  cone  or  dia- 
phragm  further  limits  the  scattered  radiation 
is  called  the  "exposure  factor'* ;  these  factors 
are  calculated  from  the  values  of  column  5 
and  are  tabulated  in  column  6.  This  calcu- 
lation is  based  on  the  fact  that  the  intensity 
of  primary  radiation  reaching  the  film  is 
unaffected  by  the  cone  or  diaphragm;  only 
the  scattered  radiation  is  therebv  diminished. 
Let  P20  represent  the  primary  radiation, 
S20  the  scattered  radiation,  and  T20  the  total 
radiation  reaching  the  film  with  an  image 
diameter  of  20  inches,  and  Px  the  primary 
radiation,  Sx  the  scattered  radiation,  and  Tx 
the  total  radiation  reaching  the  film  where 
the  image  diameter  is  X  inches.  If  the  total 
.r-ray  intensity  reaching  the  film  is  dimin- 

Tx 
ished  in  the  ratio  of  -^p—  the    exposure    time 

A  20 

must  be  multiplied  by  the  inverse  ratio  in 
order  to  obtain  the  same  density  of  film; 

T  r 

the  exposure  factor  is  therefore  ^" 

■*■  X 


Now, 

T: 

-p  +  s, 

or  P 

—  T 

and 

Px 

Pm 

Then, 

) 
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P,o        T 
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J- 20 

T„ 
Tx 
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v!520 
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—  s 
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Tx 
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By  this  equation  the  exposure  factors  may  be 

S 
computed  from  the  values  of  ;p  tabulated  in 

column  5. 

The  number  which  is  the  true  measure  of 
the  effect  of  the  diffuse  radiation  is  the  ratio 
of  the  diffuse  radiation  to  the  primary  focal 
radiation.  This  ration  is  given  in  the  last  col- 
umn; it  is  computed  by  the  relation  p= 

D 

T  13 

—  where  tt    represents  the  ratio  of  dif- 

I  —  U  F 

T 
fuse  to  focal  radiation,  and  —    the  ratio  of 

diffuse  to  total  radiation,  the  values  of  which 

are  tabulated  in  column  4.  For  instance,  if 

the  ratio  of  diffuse  to  total  radiation  is  .80, 

the  ratio  of  focal  to  total  radiation  is  i  — .80 

or  .20  and  the  ratio  of  diffuse  to  focal  radia- 

.    .80 
tion  is        or  4.0. 
.20 

The  values  in  Table  II  show  the  large  part 
played  by  scattered  .r-rays  in  the  radiography 
of  the  thicker  parts  of  the  human  body. 
Under  most  conditions  the  diffuse  radiation 
is  by  far  the  major  portion  of  the  radiation 
reaching  the  photographic  surface;  under 
conditions  similar  to  those  in  the  radiog- 
raphy of  deep  parts  the  intensity  of  the  dif- 
fuse radiation  is  about  4  to  10  times  the 
intensitv  of  the  focal  radiation.  Its  marked 
effect  in  reducing  contrast  and  definition  can 
readily  be  appreciated.  The  elimination  of 
all  or  a  large  part  of  the  diffuse  radiation 
should  result  in  a  great  improvement  in  the 
quality  and  diagnostic  value  of  radiographs. 
Diffuse  radiation  is  reduced  to  a  relatively 
small  value  by  diaphragming  the  image  to  a 
very  small  size,  ^  inch  in  diameter  or  less. 
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This  size  is  too  small  to  be  of  much  use  al- 
though it  might  be  of  occasional  value  in 
such  work  as  studying  the  fine  structure  of 
diseased  bone  tissue. 

Figure  4  shows  the  curves  of  ratio  of  dif- 
fuse to  total  radiation  plotted  against  thick- 
ness of  water  (for  the  various  sizes  of  cones 


THICKNESS  OF  WA1 


Fig.  4.  Curves  showing  ratio  of  diffuse  to  total  radia- 
tion plotted  against  thickness  of  water.  Curve  i  is 
for  an  image  diameter  of  20  inches;  Curve  2,  im- 
age diameter  of  6.25  inches ;  Curve  3,  image  diam- 
eter of  4  inches;  Curve  4,  a  diaphragm  of  i  3/16 
inch  diameter  at  surface  of  water;  Curve  5,  a 
diaphragm  of  Vt.  inch  in  diameter  at  surface  of 
water. 

and  diaphragms).  The  observed  values  are 
indicated  by  small  circles.  Figure  5  gives 
the  curves  of  ratio  of  diffuse  to  focal  radia- 
tion plotted  against  thickness  of  water, 
showing  the  increase  of  the  scattering  effect 
with  increase  in  thickness  of  water.  Figure 
6  shows  this  ratio  plotted  against  image 
diameter  for  the  various  thicknesses  of 
water ;  the  number  on  each  curve  represents 
the  thickness  of  water  in  inches.  This  set  of 
curves  is  the  most  instructive  of  any  of  those 
shown.  For  each  thickness  of  water,  as  the 
image  diameter  is  diminished  from  20 
inches,  the  scattering  does  not  much  decrease 
until  a  certain  point  is  reached;  then  as  the 
image  size  is  further  diminished  the  scatter- 
ing decreases  quite  rapidly.  This  effect  is 
most  noticeable  for  the  smaller  thicknesses. 
In  radiographing  through  2  inches  of  water, 
no   decrease  in   scattering  is  produced   by 


diaphragming  the  image  to  6J4  inches  diam- 
eter. The  image  size  where  the  scattering 
begins  to  diminish  appreciably  is  greater  for 
the  greater  thicknesses  of  water.  In  radio- 
graphing through  10  inches  of  water,  dia- 
phragming to  anything  less  than  20  inches 
produces  a  marked  decrease  in  the  scattering 
effect.  The  ordinate  value  unity  represents 
a  diffuse  radiation  of  one-half  the  intensity 
of  the  total  radiation.  The  portions  of  the 
curves  above  this  value  show  the  large  range 
of  conditions  where  the  diffuse  rays  form 
the  greater  portion  of  the  total  radiation 
reaching  the  film.  It  is  evident  that  in  using 
a  cone  or  diaphragm  to  reduce  scattered 
radiation,  the  smallest  size  practicable  under 
the  circumstances  should  be  employed. 

In  order  to  derive  the  ratios  of  scattered 
to  total  radiation  from  the  ratios  of  diffuse 
to  total  radiation  measured  experimentally, 
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Fig.  5.  Curves  showing  ratio  of  diffuse  to  focal  ra- 
diation plotted  against  thickness  of  water.  Curve  i 
is  for  an  image  diameter  of  20  inches;  Curve  2, 
image  diameter  654  inches;  Curve  3,  image  diam- 
eter 4  inches,  Curve  4,  i  3/16  inch  diaphragm  at 
surface  of  water;  Curve  5,  }^  inch  diaphragm  at 
surface  of  water. 

it  was  necessary  to  determine  the  proportion 

of  primary  radiation  reaching  the  film  from 

other  parts  of  the  target  than  the  focal  spot. 

If  in  the  arrangement  shown  in  Figure  i 
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the  scattering  material  be  omitted,  the  radia- 
tion falling  in  the  shadow  of  the  small  lead 
disk  is  extra- focal  primary  radiation.  Its 
ratio  to  the  total  radiation  was  measured  by 
the  method  already  outlined,  i.  e.,  by  deter- 
mining the  relative  exposures  required  for 
equal  densities  of  film  in  the  shadow  of  the 


20  M. 


Fig.  6.  Curves  showing  ratio  of  diffuse  to  focal  ra- 
diation plotted  against  image  diameter.  The  thick- 
ness of  water  is  designated  on  each  curve. 

lead  disk  and  just  outside  that  shadow.  By 
this  method,  with  no  absorbing  material 
between  the  tube  and  the  film,  the  radiation 
from  other  parts  of  the  target  than  the  focal 
spot  was  found  to  be  .053  of  the  total  radia- 
tion. This  value  was  found  to  be  about  the 
same  for  all  sizes  of  cones  or  diaphragms 
and  for  all  positions  of  the  small  lead  disk 
used  in  the  present  experiments.  Since  the 
effect  of  the  extra-focal  radiation  upon  the 

D 
ratios  w  of   column  4,   Table   II,    is   very 

small,  its  precise  determination  for  every 
set  of  conditions  is  unnecessary.  The  great- 
est variation  in  the  proportion  of  extra- focal 
radiation  was  produced  by  the  absorbing 
material  between  the  target  and  the  film.  The 
radiation  from  the  copper  of  the  target  is 
softer  than  that  from  the  tungsten,  and  it  is 
therefore  absorbed  more  when  matter  is 
introduced  between  the  target  and  the  film. 
The  proportion  of  extra-focal  primary  radia- 
tion reaching  the  film  when  scattering  ma- 
terial was  inteposed  was  determined  by 
measuring  the  relative  intensities  of  radia- 
tion reaching  the  film  with  the  target  face 


turned  toward  the  film  and  with  the  target 
face  turned  away  from  the  film.  By  this 
method  with  no  absorbing  material  present, 
the  radiation  from  the  back  of  the  target 
was  found  to  be  .041  of  the  radiation  from 
front  of  the  target.  With  4  inches  of  water 
this  was  reduced  to  .026  or  63  per  cent  of  the 
value  for  no  absorbing  material.  With  6 
inches  of  water  this  ratio  was  fotmd  to  be 
.020  or  49  per  cent  of  the  value  for  no  ab- 
sorbing material.  The  proportion  of  extra- 
focal  radiation  when  the  target  face  is 
turned  toward  the  film  had  been  found  to  be 
.053  with  no  absorbing  material.  With  4 
inches  of  water  this  value  should  be  reduced 
to  63  per  cent  of  .053  or  .033.  With  6  inches 
of  water  this  value  becomes  49  per  cent  of 
•053  or  .026.  The  determinations  for  greater 
thicknesses  of  water  required  such  long  ex- 
posures that  it  was  decided  not  to  make' 
them,  but  rather  to  use  in  the  computations 
values  extrapolated  from  the  curve  of  the 
already  observed  values.  The  curve  of  the 
ratio  of  extra-focal  primary  radiation  to 
total  primary  radiation  reaching  the  film, 
plotted  against  thickness  of  water,  is  shown 
in  Figure  7. 


ouIIter 
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Fig.  7.  Curve  showing  ratio  of  extra-focal  primary 
radiation  to  total  primary  radiation  plotted  against 
thickness  of  water. 

It  was  now  required  to  determine  the 
eflFect  of  the  extra-focal  radiation  upon  the 
ratio  of  diffuse  to  total  radiation.  Let  P 
represent  the  total  intensity  of  the  primary 
radiation  reaching  the  film  when  a  given 
amount  of  scattering  material  is  interposed. 
Let  a  be  the  fraction  of  this  coming  from 
other  parts  of  the  target  than  the  focal  spot; 
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then  aP  is  the  intensity  of  the  extra-focal 
primary  radiation  and  (i-a)  P  the  intensity 
of  the  focal  radiation.  Let  S  be  the  scattered 
radiation,  D  the  total  diffuse  radiation,  and 
T  the  total  radiation,  reaching  the  film. 

Then        D  =  S  +  aP.  (O 

and  T  =  S-fP;  (2) 

also  T  =  D+(i— a)P         (3) 

Dividing  equation  ( i )  by  T,  we  find  that  the 

observed  ratio  of  diffuse  to  total  radiation 

p^   S  +  oP  (4) 

T  "  T 

Substituting  for  P  its  value  T  —  S  by  equa- 
tion (2),  we  obtain 
P^S  +  flT— oS        S(i— a)  +aT 
T  T  T 


S(i  — a)  -f-  « 
T 


(5) 


Whence 
S  _ 
T  ~ 


D 

T 


-=;   — a 


a 


(6) 


Thus  by  this  equation  the  ratio  of  scattered 

S 
to  total  radiation,  —  may  be  computed  from 

the  experimentally  determined  value  of  the 

ratio  of  diffuse  to  total  radiation,  ;=^    For 


^for 


4  inches  of 


example,  the  value  of 

water  and  6.25  inch  image  diameter  is  .68 
(Column  4,  Table  II),  and  the  fraction  a  has 
the  value  .033.  Then  applying  equation  (6) 
S      ^  I—  .033     ^      647 

T  .68  —  .033  .967 

the  value  recorded  in  Column  5,  Table  II. 


.67 


The  values  of  —  are  required  for  the  calcu- 
lations of  the  exposure  factors.  It  will  be 
noted  that  in  the  presence  of  any  consider- 
able amount  of  scattered  radiation,  the  dif- 

D  S 

ference  between  —  and  —  is  quite  small, 

usually  about  .01  or  .02 ;  under  such  condi- 
tions the  extra-focal  primary  radiation  is  a 
negligible  portion  of  the  total  radiation 
reaching  the  film,  and  it  is  quite  small  (5  per 
cent  or  less)  when  there  is  no  scattered 
radiation. 

The  curves  in  Figure  8  show  the  varia- 
tions of  exposure  factor  with  image  diam- 
eter; the  thicknesses  of  water  are  indicated 
by  the  numbers  on  the  curves.  The  exposure 
factors  for  zero  image  size  are  the  values 
computed  for  the  case  where  all  the  diffuse 
radiation  is  removed. 
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Fig.  8.  Curves  of  exposure  factor  plotted  against 
image  diameter.  The  thickness  of  water  is  desig- 
nated on  each  curve. 

It  may  be  noted  in  this  connection  that 
the   efficiency   of   a  diaphragm   under   any 


TABLE  III 


Thickness  of 
Composition 
in  Inches 


Diameter  of 
Image  in 
Inches 


Ratio  Diffuse 
to  Total 
Radiation 


Ratio  Diffuse 
to  Primary  Focal 
Radiation 


1.30 

.30 

.43 

4.0 

.47 

.89 

20.0 

•55 

1.22 

1.47 

■35 

.54 

4.0 

.66 

1.9 

20.0 

.76 

3.2 

1.68 

.46 

.85 

4.0 

'73 

2.7 

20.0 

.88 

7-3 

Intensity  of  Scattered  X-Rays  in  Radiography 
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conditions  can  be  estimated  roughly  from 
the  exposure  factor.  For  instance,  if  a  given 
diaphragm  necessitates  a  doubling  of  the 
exposure  to  produce  the  same  density,  the 
total  ;r-ray  intensity  has  been  halved  and 
more  than  half  of  the  diffuse  radiation  has 
been  removed. 

With  printers'  roller  composition  as  the 
scattering  material,  the  results  recorded  in 
Table  III  were  obtained.  Most  of  these 
values  are  the  mean  of  three  or  four  deter- 
minations and  are  therefore  not  quite  so 
reliable  as  the  results  obtained  with  water. 
For  equal  thicknesses,  the  printers'  roller 
composition  scatters  more  than  water;  the 


a  thickness  of  6  inches  of  water.  Table  IV 
shows  a  summary  of  the  results  obtained. 
The  effect  of  scattered  rays  upon  the  film 
was  found  to  increase  slowly  with  the  spark 
gap.  Thus  the  lowering  of  contrast  produced 
by  increasing  the  penetration  is  due  in  part 
to  the  increased  scattering  as  well  as  the 
lowered  absorption  of  the  image- forming 
rays. 

These  data  indicate  that  the  scattered  radi- 
ation affecting  the  film  is  slightly  harder  than 
the  primary  radiation,  since  an  increase  in 
the  proportion  of  hard  rays  in  the  primary 
beam  increases  the  proportion  of  scattered 
rays  reaching  the  film.  This  is  to  be  expected 


TABLE  IV 

EFFECT  OF  TUBE  VOLTAGE  UPON  PROPORTION  OF  DIFFUSE  RADIATION 
IN  RADIOGRAPHING  THROUGH  SIX   INCHES  OF  WATER 


Spark  Gap 

Ratio  Diffuse 

to 

Ratio  Diffuse  to 

in  Inches 

Total 

Radiation 

Primary  Focal 

Radiation 

3 

.81 

43 

4 

.82 

4.6 

5 

.83 

4.9 

5/2 

.85 

5.7 

6 

.85 

5.7 

7 

•85 

5.7 

9 

.87 

6.7 

proportion  of  diffuse  radiation  reaching  the 
film  is  roughly  the  same  for  equal  masses 
of  water  and  roller  composition  rayed,  i.  e., 
for  equal  image  sizes,  a  given  thickness  of 
roller  composition  produces  about  the  same 
proportion  of  scattered  radiation  on  the  film 


from  the  fact  that  the  scattered  rays  have 
traversed  a  longer  distance  in  the  material 
than  the  primary  rays,  and  have  suffered  a 
corresponding  greater  filtering  action;  the 
soft  scattered  rays  have  been  thereby  ab- 
sorbed  more   than   the   soft   primary    rays 


TABLE  V 


Filter 


Ratio  Diffuse  to 
Total  Radiation 


Ratio  Diffuse  to 

Primary  Focal 

Radiation 


None 

1/16  inch  aluminum   . 
1/8   inch  aluminum   . 
.001  inch  lead  foil 
Thin  intensifying  screen 


.83 

4.9 

.82 

4.6 

.80 

4.0 

.79 

3.8 

.79 

3.8 

as  a  one-third  greater  thickness  of  water 
(density  of  composition  being  1.33). 

The  effect  of  tube  voltage  upon  the  pro- 
portion of  diffuse  radiation  striking  the 
film  was  studied  for  a  range  of  spark-gaps 
from  3  to  9  inches,  radiographing  through 


before  reaching  the  film,  leaving  a  greater 
proportion  of  hard  rays  in  the  scattered 
radiation. 

Contrary  to  this  conclusion,  it  is  some- 
times claimed  that  the  so-called  **soft  sec- 
ondary radiation''  can  be  screened  out  by 
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a  filter  placed  between  the  subject  and  the 
plate,  with  the  effect  of  noticeably  improving 
contrast  in  the  radiograph.  This  view  is 
evidently  due  to  an  impression  that  the 
secondary  radiation  from  the  human  body 
is  largely  fluorescent  radiation.  To  test  out 
this  point,  the  proportions  of  diffuse  radia- 
tion affecting  the  film  were  determined  with 
several  types  of  filters  placed  between  the 
scattering  material  and  the  film,  with  the 
tube  running  at  a  5  inch  spark-gap.  Table  V 
gives  the  results  obtained  in  radiographing 
through  six  inches  of  water.  The  filters 
specified  are  in  addition  to  the  1/32  inch  of 
aluminum  of  the  bottom  of  the  tank.  This 
thickness  of  aluminum  evidently  has  some 
slight  influence  upon  the  scattered  rays,  but 
its  effect  is  certainly  less  than  the  errors  of 
observation.  For  present  purposes,  it  may  be 
considered  part  of  the  scattering  material. 
The  various  filters  are  seen  to  diminish 
slightly  the  effect  of  scattered  radiation  upon 
the  film;  the  action  of  the  lead  foil  and  the 
intensifying  screen  filters  is  slightly  greater 
than  that  for  aluminum.  The  effect  of  the 
filters  may  perhaps  be  ascribed  to  the  fact 
that  scattered  rays  making  small  angles  with 
the  film  must  traverse  a  greater  thickness  of 
filter.  While  a  filter  may  tend  to  increase 
contrast  slightly  by  reducing  the  proportion 
of  scattered  rays,  its  action  in  filtering  out 
the  softer  primary  rays  tends  to  reduce  the 
contrast.  An  experiment  to  determine  the 
effect  upon  contrast  of  a  lead  foil  filter 
between  the  scattering  material  and  the  film 
showed  that  the  filter  produced  no  change 
in  the  contrast. 


SUMMARY 

The  relative  photographic  intensities  of 
diffuse  and  primary  focal  radiation  reaching 
the  film  were  measured  under  a  variety  of 
conditions,  lowing  the  effects  of  thickness 
of  scattering  material,  sizes  of  cones  or 
diaphragms  between  the  tube  and  the  scatter- 
ing material,  tube  voltage,  and  filters  placed 
between  the  scattering  material  and  the  film. 

Under  conditions  similar  to  those  in  the 
radiography  of  thick  parts,  the  scattered 
radiation  reaching  the  film  is  roughly  from 
four  to  ten  times  the  intensity  of  the  primary 
focal  radiation.  The  intensity  of  the  scat- 
tered radiation  is  small  when  the  thickness 
of  the  scattering  material  is  small  or  when 
the  x-ray  image  is  diaphragmed  to  a  very 
small  size.  Data  on  the  effects  of  thickness 
of  scattering  material  and  image  size  are 
given  in  Table  II,  and  are  shown  graphically 
in  Figures  4,  5,  and  6. 

The  removal  of  any  scattered  radiation 
necessitates  an  increase  in  exposure,  to  com- 
pensate for  the  loss  in  total  .r-ray  intensity. 
The  exposure  factors  corresponding  to  the 
various  thicknesses  of  water  and  image  sizes 
are  given  in  Column  6  of  Table  II,  and  are 
shown  graphically  in  Figure  8. 

The  ratio  of  diffuse  to  primary  radiation 
reaching  the  film  was  found  to  increase 
slightly  as  the  tube  voltage  was  increased. 

Filters  placed  between  the  scattering  ma- 
terial and  the  film  diminish  slightly  the  pro- 
portion of  diffuse  radiation;  the  filters  are 
of  no  practical  value,  however,  inasmuch  as 
they  do  not  improve  radiographic  contrast. 


REMARKS  ON  THE  MEASUREMENTS  OF 
SCATTERED  RADIATION 

By  MILLARD  B.  HODGSON 

ROCHESTER,  NEW  YORK 


THE  application  of  roentgenology  of  the 
figures  in  Mr.  Wilsey's  paper  on  scat- 
tered .r-rays  promises  most  valuable  results, 
for  the  writer  believes  that  this  is  one  of  the 


faw  contributions  of  quantitative  measure- 
ments of  scattered  or-rays  that  can  be  directly- 
applied  in  practical  work. 
A  number  of  physicists — Barkla,  Hull  and 
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others —  have  derived  physical  laws  govern- 
ing the  absorption  and  scattering  of  ^-rays 
by  matter,  but  such  figures  are  exceedingly 
difficult  to  apply  in  roentgenology.  Mr.  Wil- 
sey's  results,  on  the  other  hand,  may  be 
applied  to  such  problems  as  radiography  and 
therapy,  for  the  empirical  formulae  derived 
contain  only  those  factors  that  exist  in  these 
phases  of  ;r-ray  science.  For  example,  not 
only  can  it  be  seen  that,  as  the  diphragm 
aperture  is  reduced,  the  volume  of  scattered 
radiation  reaching  the  film  is  reduced,  but 
the  proportional  reduction  of  scatter  may  be 
computed  directly  and  the  necessary  change 
in  exposure  time  compensated  for. 

To  illustrate:  A  kidney  negative  is  taken 
at  25  inches  target-film  distance,  using  a 
diaphragm  that  covers  a  20  inch  circle  at 
the  film.  Let  us  assume  that  eight  inches  of 
tissue  are  passed  through.  The  result  is  a 
gray,  foggy  negative  with  very  little  detail, 
for  the  effect  of  the  image-forming  rays  has 
been  neutralized  by  the  general  fog  produced 
by  the  scattered  rays. 

A  study  of  Mr.  Wilsey's  charts  shows 
that  under  such  conditions  the  scattered 
radiation  reaching  the  film  has  a  value  equal 
to  88  per  cent  of  the  effective  radiation 
striking  it.  That  is,  only  12  per  cent  of  the 
exposure  is  image-forming — the  rest  is  ob- 
scuring detail. 

Substituting  a  diaphragm  that  reduces  the 
circle  of  illumination  to  4  inches  in  diameter, 
we  see  that  the  effect  is  to  reduce  the  scat- 
tered radiation  from  88  to  71  per  cent,  with 
a  proportional  increase  in  the  effectiveness 
of  the  image-^forming  rays. 

The  increase  in  exposure  time  necessary 
to  compensate  for  the  loss  in  total  radiation 
is  also  given  in  the  tables.  For  this  theoret- 
ical case  it  is  necessary  to  multiply  the 
exposure  by  2.4. 

It  is  well  this  latter  fact  in  mind  in  work 


with  the  Potter-Bucky  diaphragm,  for  the 
reduction  in  scattered  radiation  is  analogous 
to  the  foregoing.  In  the  average  type  of 
Potter-Bucky  diaphragm  on  the  market  at 
present  the  time  factor  is  about  3  or  4.  In 
fact,  unless  such  a  diaphragm  does  have  a 
factor  of  this  order,  it  would  be  of  very  low 
efficiency,  for  it  would  mean  that  there  was 
very  little  reduction  in  the  volume  of  scat- 
tered radiation  striking  the  film. 

This  time  increase  makes  it  desirable  in  a 
great  many  cases  to  use  intensifying  screens, 
and  Mr.  Wilsey's  data  on  the  most  effective 
use  of  these  should  be  studied. 

The  method  used  in  the  paper  in  question 
offers  a  simple  means  of  testing  other  meth- 
ods of  diaphragming,  for  all  the  apparatus 
necessary  is  a  small  cylinder  of  lead  and 
dental  films;  at  least  for  a  qualitative 
estimate. 

It  seems  that  further  applications  of  these 
results  should  be  in  the  field  of  therapy,  for 
here,  obviously,  the  important  thing  to  know 
is  how  much  radiation  is  reaching  each  cubic 
centimeter  of  tissue,  and  it  is  evident  that 
this  may  be  computed,  at  least  approxi- 
mately, from  the  figures  given;  certainly 
with  more  accuracy  than  assuming  a  straight 
logarithmic  absorption  law  or  attempting  to 
deduce  from  physical  measurements  of  ab- 
sorption coefficients. 

In  all  such  applications  it  should  be  borne 
in  mind,  however,  that  the  improvement  in 
quality  of  the  image  obtained  is  of  such  an 
order  of  magnitude  that  errors  in  technique, 
especially  in  the  dark  room  in  the  case  of 
making  negatives,  might  easily  obscure  it; 
therefore  the  more  urgent  is  the  need  of 
standardization  in  technique,  for  obviously 
it  would  be  of  little  use  to  remove  an  obscur- 
ing fog  by  diaphragming  and  later  introduce 
as  dense  a  fog  or  a  heavier  by  improper 
development. 


THE  BUCKY  DIAPHRAGM* 


By  H.  W.  van  ALLEN,  ^LD. 


SPRINGFIELD,    MASSACHUSETTS 


/^  NE  of  the  most  successful  roentgenolo- 
^^   gists    recently    said   that   the   moving 
Bucky  diaphragm  is  the  greatest  advance  in 
our  science  since  the  advent  of  the  Coolidge 
tube.    Great  credit   is   to   be   given  to   Dr. 
Hollis  Potter  of  Chicago  for  the  develop- 
ment of  the  present  status  of  the  method  of 
application  of  the  idea  introduced  by  Bucky 
of  Germany.  The  original  diaphragm  pro- 
duced a  radiograph  covered  by  lines  running 
in  both  directions,  the  result  appearing  as 
though  viewed  through  a  grating,  and  was 
not    a    practical    procedure.    Dr.    Potter's 
method  of  moving  the  grid  during  the  ex- 
posure has  given  us  a  radiograph  that  is  not 
only  practical  in  its  results  but  startling  in 
its  efficiency. 

The  few  moments  I  shall  speak  to  you  I 
will  divide  in  three  portions: 

First.  A  description  of  the  principles  of 
the  diaphragm ; 

Second,  The  mechanical  devices  that  aid 
in  making  a  diaphragm  satisfactory,  and 

Third.  Some  points  in  the  use  of  the 
instrument  that  have  been  of  aid  to  me. 

I  presume  most  of  you  know  the  principles 
involved  in  the  Bucky  diaphragm,  but  I  am 
equally  certain  a  few  do  not,  so  I  will  ask 
those  in  the  first  class  to  bear  with  me  during 
a  brief  description. 

When  the  roentgen  ray  is  passed  through 
resisting  substances,  secondary  rays  are 
given  off  by  this  substance.  These  rays  go 
in  all  directions.  Their  excursion  is  short, 
but  they  come  from  all  directions  and  are 
more  in  quantity  than  the  primary  ray. 
These  are  the  rays  that  fog  our  plate,  making 
them  hazy  through  the  thicker  parts  of  the 
body,  and  produce  a  limit  to  our  ability  to 
examine  successfully  very  large  persons.  The 
whole  purpose  of  the  Bucky  diaphragm  is 
to  cut  off  or  strain  out  as  it  were  the  major 
part  of  these  rays  and  leave  the  direct  rays 


unchanged.  Probably  I  can  illustrate  this  in 
the  quickest  manner  by  demonstrating  with 
two  charts  similar  to  those  published  by 
several  authors. 

The  whole  function  of  the  apparatus  is  to 
prevent  the  secondary  or  fogging  rays  from 
striking  the  plate.  Their  angle  is  such  that 
they  cannot  pass  down  through  the  narrow- 
spaces  between  the  lead  strips,  but  striking 
the  lead  are  prevented  from  reaching  the 
plate,  while  the  primary  ray  meets  with  no 
such  interference  and  a  plate  results  prac- 
tically clear  from  fog. 

As  to  the  mechanical  perfection  of  the 
diaphragm  many  things  are  necessary   for 
success.  Naturally,  one  thinks  first  of  the 
grid.   It  must  be  strong  and  yet  light  in 
weight.  This  we  accomplished  by  making  the 
frame  of  huron  metal — as  strong  as  steel 
and  as  light  as  aluminum.  The  wood  strips 
of  which  the  grid  itself  is  made  up  must 
withstand    weather    conditions.    All    wood 
swells  and  shrinks  with  atmospheric  changes. 
Springs  are  placed  at  each  end,  which  keep 
the  slats  pressed  together  under  all  circum- 
stances. An  open  question  is  the  placing  of 
the  lead  strips.  We  experimented  with  var- 
ious models  and  got  the  best  results  with 
about  six  strips  to  the  inch  of  three-quarter 
inch   thickness.    When   the  lead   strips  are 
closer  together  the  actual  amount  of  lead 
becomes  a  factor  in  making  the  exposure 
longer.  It  is  self-evident  that  the  width  of 
the  strips  does  not  retard  the  ray  but  only 
the  thickness  of  the  lead,  so  twice  as  many 
strips  produce  twice  as  much  cutting  off  of 
the  direct  rav.  The  lead  used  was  one  half 
of  one  hundredth  of  an  inch  in  thickness.  It 
is  also  manifest  that  the  wider  the  strips  the 
more  of  the  secondary  rays  are  cut  off.  But 
after  a  little  another  disadvantage  comes  in; 
that  is,  the  increasing  distance  between  the 
patient  and  the  plate.  Up  to  three  quarters 
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of  an  inch  there  seemed  to  be  no  difference ; 
beyond  this  there  came  distortion.  The  lead 
strips  should  go  entirely  through  the  grid, 
as  any  other  method  only  increases  the 
patient-plate  distances,  which  is  one  of  the 
defects  of  this  method  of  examination. 
Hollowing  out  the  strips  in  the  center  of  the 
sides  makes  them  pinch  only  on  the  edges. 
The  wood  strips  must  be  narrower  on  one 
edge  to  insure  perfect  direction  of  the  lead 
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that  position  it  can  be  placed  at  the  side  of 
the  patient  and  obtain  beautiful  radiographs 
in  pneumoperitoneum.  Ball-bearing  rollers 
on  each  side  a  "V"  shaped  projection  on  the 
grid  insure  this  result.  The  check  to  regulate 
and  make  the  speed  uniform  is  the  commonly 
used  principle  of  a  fluid  passing  through  an 
opening  in  a  piston  head.  A  very  satisfactory 
arrangement  was  made  whereby  this  valve 
can  be  regulated  by  turning  the  piston  rod. 


Si,*- 


strips  toward  the  central  point  25  inches 
away  or  the  focal  point  of  the  tube.  The 
motion  of  the  grid  must  be  uniform.  We 
tried  several  methods  and  found  two  springs 
better  than  one,  as  any  friction  in  one  was 
replaced  by  the  action  of  the  other.  A  grid 
should  move  in  any  position  with  equal  ease. 
It  is  important  not  only  to  be  able  to  make 
the  exposure  with  the  patient  lying  on  the 
diaphragm  but  also  with  the  patient  standing 
and  the  diaphragm  at  his  back  for  sacro-iliac 
joints.  Again,  if  the  diaphragm  will  work  in 
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i'=  poinis  where  the  secondary  ray  sirikes  the 
plaie. 

)'—  points  where  primary  ray  strikes  the  plale. 

1  =^  grid  composed  of  lead  strips  supported  l>y  in- 
tervening  wood    strips. 

This  made  necessary  only  a  single  rod.  pro- 
jecting from  the  diaphragm,  for  setting  and 
regulating  the  speed.  Also  it  was  found  that 
this  same  valve,  by  means  of  a  retaining 
spring,  could  be  used  for  the  return  of  the 
fluid,  which  obviated  the  necessity  of  a  by- 
pass. The  next  essentials  were  placing  and 
holding  the  plate.  This  is  easy  when  the 
diaphragm  is  flat,  but  more  difficult  in  the 
vertical  position.  Not  only  this,  but  the  plate 
must  be  held  in  any  place  under  the  grid, 
and  for  stereoscopic  work  must  he  replaced 
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in  exactly  the  same  position  again.  A  remov- 
able pan  with  lugs  accomplished  this  for  us. 

Many  minor  things  come  to  one's  mind 
when  working  with  a  new  instrument  of  this 
kind,  as  a  method  of  centering  the  tube,  a 
bell  for  notifying  the  operator  when  the  mo- 
tion of  the  grid  is  about  over,  and  handles 
for  ease  of  placing  the  diaphragm  in  posi- 
tion. Some  method  of  stabilizing  and  com- 
pressing the  patient  is  of  great  value,  es- 
pecially in  the  upright  position. 

As  to  some  of  the  practical  points  in 
working  with  this  diaphragm,  I  am  most 
often  asked  about  the  time  of  exposure.  A 
great  deal  more  than  50  per  cent  of  the 
photo-chemical  effect  on  the  radiographic 
plate  is  produced  by  secondary  radiation. 
Therefore  the  better  the  Bucky  diaphragm 
the  longer  will  be  the  exposure  to  produce 
a  given  amount  of  darkness  on  the  plate. 
The  more  secondary  or  harmful  rays  that 
are  cut  out  the  more  primary  rays  will  be 
needed.  In  actual  practice  however  the  time 
of  exposure  is  not  greatly  lengthened,  as 
with  no  more  fear  of  the  large  amount  of 
secondary  rays  set  up  by  hard  primary  rays, 
longer  spark-gap  becomes  a  distinct  advan- 
tage in  penetrating  the  head  and  torso  of 
large  patients.  This  is  particularly  true  in 
the  case  of  those  of  us  who  have  been  using 
short  spark-gaps  in  our  work.  Those  already 
using  long  spark,  of  course,  will  of  necessity 
increase  the  time  of  exposure  when  using  the 
diaphragm.  The  larger  the  patient  the  harder 
the  ray  required  and  the  more  secondary 
rays  produced.  These  are  cut  off  by  the 
diaphragm,  so  this  makes  it  possible  to  say, 
relatively  speaking,  the  larger  the  patient  the 
better  the  plate. 

When  is  it  best  to  use  a  diaphragm?  On 
all  thick  parts.  When,  however,  we  get  down 
to  about  three  inches  of  flesh  the  advantages 
of  the  diaphragm  are  offset  by  the  distance 
of  the  patient  from  the  plate  and  it  is  no 
loMger  of  use. 

Must  the  tube  be  just  25  inches  from  the 
plate?  No,  but  placing  the  tube  nearer  or 


farther  away  causes  the  direct  ray  to  strike 
the  lead  strips  not  exactly  on  edge  but  makes 
the  shadow  of  the  strips  wider  and  this  in- 
creases the  obstruction  and  length  of  expo- 
sure, which  in  the  case  of  more  than  25 
inches  added  to  the  distant  effect  multiplies 
rapidly.  The  upright  position  becomes  very, 
valuable  in  showing  ptosis  of  organs,  as  the 
stomach,  kidney,  etc.;  also  luxation  of  the 
sacro-iliac  joint  and  fifth  lumbar  vertebra. 
Side-to-side  plates  become  of  value  when 
taken  with  the  added  clearness  obtained  by 
this  method. 

A  very  practical  caution  I  wish  to  call  to 
your  attention  is  the  danger  of  a  bum.  These 
patients  are  usually  large.  Were  it  not  for 
the  25  inches  required  by  the  grid  one  would 
naturally  increase  the  distance.  By  not  doing 
so  the  skin  target  is  quite  short.  Some  defect 
in  the  technique  may  have  caused  you  to  get 
a  corresponding  defect  in  the  plate.  Care 
must  be  used  not  to  get  an  erythema  skin 
dose  by  repeated  exposures. 

The  grid  must  be  in  motion  during  the 
entire  exposure ;  the  least  variation  from  this 
rule  will  give  undesirable  lines.  If  for  any 
reason  it  seems  desirable  several  excursions 
of  the  grid  may  be  made  for  a  single 
radiograph. 

I  have  of  late  been  using  a  curved  cassette 
with  considerable  advantage.  The  curve  is 
the  same  as  that  of  the  grid.  In  this  way  kll 
parts  of  the  film  are  equally  distanced  from 
the  focal  spot  and  receive  equal  energy. 
Each  ray  strikes  the  plate  at  right  angles 
and  consequently  there  is  no  distortion,  and 
the  fuzzy  appearance,  so  common  in  objects 
distant  from  the  plate,  is  obviated.  It  is  also 
evident  that  a  film  curved  in  this  way  will 
cover  more  of  the  cone  of  rays  coming  from 
the  focal  spot  than  the  same  plate  straight 
at  the  distance  of  the  center  of  the  cone. 

In  conclusion  I  submit  that  the  Potter- 
Bucky  diaphragm  has  come  to  stay  as  a 
great  aid  to  roentgenologists.  Its  final  form 
may  be  quite  different,  but  the  principle  is 
permanent. 


SOME  ACCESSORIES  TO  THE  POTTER-BUCKY  DIAPHRAGM 

By  DAVID  RALPH  BOWEN,  M.D. 
Roentgenologist,  Pennsylvania   Hospital 

PHILADELPHIA,    PENNSYLVANIA 

"n*  STIMATES  of  the  value  of  the  Potter-  that  the  centering  can  actually  be  done  in 
■*--'  Bucky  diaphragm  as  an  advance  in  roent-  less  time  than  by  any  of  the  various  mech- 
genography  will,  doubtless,  vary  consider-  anisms  which  might  be  suggested  for  the 
ably  among  roentgenologists.    But   among    purpose. 

those  who  have  mastered  its  technique,  we  Having  proceeded  this  far  it  becomes  de- 
are  sure  these  estimates  will  all  be  high.  It  is  sirable  to  center  the  tube  over  the  diaphragm 
hardly  conceivable,  for  the  present,  that  one  after  the  patient  is  in  place.  This  is  accomp- 
who  has  learned  to  use  this  device  success-  lished  by  a  device  which  we  may  call  a  bridge, 
fully  will  be  content  to  do  without  it.  illustrated  in  the  cut  at  A.  By  appropriate 

There  are,  however,  serious  practical  ob-     marks  on  either  side  of  the  diaphragm,  this 

jections  to  the  apparatus  as  at  present  deliv-     bridge   is    readily    placed   so   that   a    hole 

ered  by  the  various  makers.  The  equipment 

used  by  Dr.  Potter,  in  which  the  diaphragm 

is  adjustable  under  a  canvas  stretcher  on 

which  the  patient  reclines,  is  ideal ;  but  very 

few  have  the  discarded  apparatus  which  Dr. 

Potter  utilized  in  his  office,  and  to  construct 

such  an  apparatus  de  novo  entails  an  expense 

which  many  will  wish  to  avoid. 

The  apparatus  here  described  has  proven 

practical.  It  obviates  all  necessity  of  handHng 
the  heavy  and  somewhat  unwieldy  apparatus 
and  since  we  have  had  it  we  notice  an  incli- 
nation to  increase,  rather  than  decrease,  the 

number  of  cases  in  which  we  use  it. 

It  consists  primarily  of  a  simple  wooden 

table  constructed  at  the  Pennsylvania  Hos- 
pital by  the  house  carpenter.  The  top  of  the 

table  is  made  to  conform  to  the  curve  of  the 

diaphragm,  from  which  it  extends  two  feet 

on  one  end  and  three  feet  on  the  other,  mak- 
ing a  table  practically  seven  feet  long,  with 

a  recess  into  which  the  diaphragm  sets  so  as 

to  be  flush  with  this  curved  top.  In  use,  a 

folded  bed-sheet  is  always  laid  lengthwise  of 


Fig.  I.  Showing  table  described  with  the  diaphragm, 
bridge  and  tube  in  position. 

through  the  top  of  it  is  directly  perpendicular 
to  tiie  top  of  the  diaphragm,  and  twelve 
inches  above  it.  By  means  of  a  plumb-bob, 
illustrated  at   B   and   elsewhere  described^. 


of  the  entire  table  and  upon  this  the  patient     the  focus  spot  of  the  tube  is  centered  directly 


is  placed.  Even  with  patients  weighing  two 
hundred  pounds  and  over  it  is  not  difficult 
to  shift  them  lengthwise  of  the  table  to  any 
desired  point  by  pulling  on  one  or  the  other 
end  of  the  sheet.  If  the  top  of  the  table  is 
properly  polished  this  maneuver  will  be 
found  surprisingly  easy;  and  it  is  believed 


over  this  mark  on  the  bridge  and  thirteen 
inches  above  it.  If  a  single  exposure  is  to  be 
made,  the  tube-stand  is  fastened  at  this  point 
and  both  the  bridge  and  plumb-bob  are  re- 
moved. Stereoscopic  exposures  are  accom- 
pHshed  by  dividing  the  stereoscopic  shift, 

^Am.  J.  Roentgenol.,  February,  1918,  V,  60. 
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half  toward  the  head  and  half  toward  the 
feet,  from  this  center  point.  (Because  of 
difficulty  in  lighting,  a  tube-stand  has  been 
used  in  the  accompanying  illustration  which 
does  not  permit  shifting  in  this  direction.) 
It  is  vitally  important,  in  using  this  dia- 
phragm, that  the  operator  should  know,  all 
the  time,  just  what  proportion  of  the  excur- 
sion of  the  diaphragm  has  been  accom- 
plished. A  bell  which  rings  near  the  end  of 
the  exposure  is  of  doubtful  utility  and  fre- 
quently disturbs  the  patient,  when  such  dis- 
turbance is  least  desired.  W'e  have  adopted 
a  signal  device,  illustrated  at  C,  one  end  of 
which  is  connected  bv  a  cord  with  the  mov- 
ing  member  of  the  diaphragm.  During  the 
excursion,  the  end  of  this  pointer  travels 
from  the  high  point  at  which  it  is  illustrated 
to  the  white  spot  at  D.  This  arrangement 
permits  constant  visibility  of  the  excursion 
in  the  position  in  which  we  work.  It  could, 
of  course,  be  arranged  at  either  end  or  even 
above  the  table. 


These  suggestions  are  offered  as  having 
greatly  increased  our  efficiency  in  the  use  of 
this  instrument  and  as,  perhaps,  being  adapt- 
able bv  variations  to  manv  other  labora- 
tories.  Dr.  Manges  has,  for  instance,  found 
it  possible  at  the  Jefferson  Hospital  to  have 
both  table  and  tube-stand  in  a  fixed  position, 
so  that  it  is  necessar\'  onlv  to  center  the 
patient  on  the  table. 

Perhaps  no  one  factor  has  caused  so  much 
disappointment  in  the  use  of  the  Potter- 
Bucky  diaphragm  as  the  lack  of  contact  of 
the  film  with  double  intensifying  screens.  We 
have  found  that  a  set  of  six  wooden  wedges, 
forced  under  the  ends  of  the  three  springs 
on  the  back  of  the  cassette,  has  almost  elim- 
inated this  trouble.  Such  a  proceedure  is 
crude,  of  course,  but,  pending  the  time  when 
cassettes  which  reallv  force  contact  between 
film  and  screen  over  the  entire  surface  are 
obtainable,  we  believe  that  this  maneuver 
will  more  than  repay  the  little  extra  effort 
which  it  entails. 


DISCUSSION  OF  DR.  J.  H.  ULLMANN'S  PAPER 
Practical  Appucation  of  the  Sphere  Gap  to  Roentgenotherapy' 

(Published  in  the  April  Issue) 


Dr.  J.  G.  Van  Zwaluwexburg.  I  should 
like  to  ask  Dr.  Ullmann  if  the  error  does  not 
become  progressively  greater  as  you  increase 
the  filtration,  and  whether  minor  differences 
in  penetration  do  not  produce  disproportion- 
ately large  fluctuations  in  the  quantity  of  the 
emergent  ray.  because  of  the  relatively 
greater  absorption  of  the  softer  ray  compared 
with  the  harder  ray.  This  might  have  a  ver>* 
imi)ortant  influence  in  our  determination  of 
the  standard  ervthema  dose  for  the  indivi- 
dual  machine  and  "set  up." 

Dr.  Hollis  E.  Potter.  First,  Dr.  Ullmann 
has  shown  that  there  is  a  discrepancy  between 
sup|X)sed  and  actual  voltage  of  as  high  as 
35  or  40  per  cent.  This  discrepancy  is  enough 
to  account  for  the  diiference  between  burns 
and  under-dosage. 

Second,  peak  voltage  is  one  of  the  most 
important  factors  in  determining  the  dosage. 


since  it  is  one  of  the  two  factors  that  var>' 
according  to  the  square. 

It  is  accepted  among  engineers  that  the 
sphere  gap  is  the  one  best  way  to  measure  the 
voltage  of  high  tension  currents,  and  it  is  about 
the  only  way  to  standardize  a  given  machine 
so  that  it  can  be  made  to  duplicate  results 
obtained  on  other  apparatus. 

It  is  to  be  hoped  that  the  manufacturers  of 
apparatus  to  be  used  in  therapy  will  provide 
suitable  sets  of  sphere  gaps  that  can  be  used 
by  therapists.  It  is  not  for  routine  readings  for 
the  occasional  verification  of  their  voltmeters. 

Dr.  H.  J.  Ullmann.  I  spoke  of  using  6.25 
or  12.50  cm.  spheres  because  one  can  get  tables 
showing  breakdown  voltage  for  these  sizes. 
I  used  a  12.50  cm.  sphere  for  this  work  (12.50 
cm.  is  about  5  inches)  as  it  is  the  most  con- 
venient size  for  the  range  of  voltage  that  wc 
have  to  measure.   My  apparatus  will  go   to 
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about  i8o  kilovolts  effective  before  it  reaches 
the  limit  of  the  dimensions  laid  down  as  a 
standard. 

For  accurate  work  the  longest  gap  should 
not  be  greater  than  the  diameter  of  the  spheres 
but  in  practice  a  gap  not  more  than  three  times 
the  radius  may  be  used.  The  sphere  diameter 
should  not  vary  more  than  oo.i  per  cent,  or 
the  curvature  more  than  i  per  cent  from  a 
true  sphere.  The  spheres  should  be  at  least 
twice  the  gap  setting  from  surroundings  and 
the  shanks  not  greater  than  one-fifth  the 
sphere  diameter. 

In  regard  to  filtration  I  have  some  figures 
here  based  on  the  work  of  Dr.  Hall  of  Schen- 
ectady, published  in  the  Proceedings  Ameri- 
can Institute  Electrical  Engineers.  Approxi- 
mately so  per  cent  of  all  the  rays  passing 
through  5  mm.  of  aluminum  at  90  KV  effec- 
tive are  of  the  very  hard  order  and  at  80  KV 
the  proportion  is  4  per  cent  lower,  i.  e.,  46  per 
cent.  Also  according  to  Dr.  Hall's  curve  if 
the  volume  of  ray  of  about  0.2  angstrom  in 
length  is  60  at  80  KV,  it  will  be  100  at  90. 


In  regard  to  the  question  of  motors  in  direct 
current  machines  these  tests,  with  one  excep- 
tion, were  all  made  on  alternating  current 
outfits.  There  is  no  variation  in  voltage  read- 
ings at  different  cycles  within  the  commercial 
range.  I  do  not  know  if  the  readings  would  be 
affected  by  variations  above  or  below  these. 

I  would  like  to  ask  Mr.  Darnell  to  tell  us  if 
there  would  be  a  variation  under  conditions 
liable  to  be  met  with  in  our  work. 


Mr.  Darnell.  I  am  not  sure;  it  depends 
upon  ^circumstances.  It  is  very  likely  a  change 
in  speed  on  machine  would  change  the  speed 
of  all  waves,  and  point-gap  machines  differ.  It 
is  very  likely  the  sphere  gaps  between  the  ma- 
chines are  equal — ^you  might  say  so  far  as  we 
know.  It  is  the  heat  of  wave  which  is  impor- 
tant so  far  as  therapy  is  concerned. 


Mr.  Ante.  The  diameter  of  the  sphere  v- 
the  exact  diameter  of  the  spark  gap. 
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WASHINGTON  MEETING 

The  Twenty-second  Annual  Meeting  of 
The  American  Roentgen  Ray  Society 
will  be  held  in  Washington,  September  27, 
28,  29  and  30,  1 92 1.  Headquarters,  meetings 
and  exhibits  will  be  at  the  Hotel  Washington, 
Pennsylvania  Avenue,  opposite  the  Treasury. 

Hotel  accommodations  for  members  and 
guests  may  be  arranged  at  the  Washington 
Hotel  and  The  New  Ebbitt.  In  making  res- 
ervations state  that  you  are  attending  the 
meeting  of  The  American  Roenrten  Ray 
Society.  Mr.  A.  Gumpert,  Manager  of  the 
New  Ebbitt,  has  agreed  to  see  that  all  those 
attending  the  Convention  are  taken  care  of. 
Therefore  anybody  not  getting  what  he 
wants  should  communicate  direct  with  liim. 

The  hotel  rates  are  as  follows: 

Hotel  Washington,  every  room  having 
private  bath  with  shower,  tub  and  running 
ice  water  (European  plan  only) : 


Single  rooms 

Double  rooms  (double  bed) 

Double  rooms  (twin  beds) 


Per  day 
$5.00  to  $7.00 
8.00 
10.00  to  12.00 


The  New  Ebbitt  (European  plan  only)  : 

Per  day 
Single  room  without  bath  $2.50 

Single  room  with  bath  4.00 

Double  room  without  bath,  each  person  $2.50 
Double  room  with  bath,  each  person        3.50 

Also  a  number  of  large  suites,  both  with 
and  without  bath,  which  will  comfortably 
accommodate  upwards  of  four  persons.  On 


these  suites  they  would  make  a  rate  of  $3.00 
per  day  each  person,  with  bath,  or  $2.00  per 
day  each  person  without  bath. 

For  information  regarding  the  program, 
those  wishing  to  read  papers  or  to  show 
slides  at  the  meeting  should  communicate 
direct  with  the  President,  Dr.  A.  C.  Christie, 
1621  Connecticut  Avenue,  N.  W.,  Washing- 
ton, D.  C. 

For  information  regarding  commercial  ex- 
hibits and  other  business  matters  connected 
with  the  meeting,  address  the  Business  Man- 
ager, Paul  B.  Hoeber,  67-69  East  59th 
Street,  New  Vork  City. 

It  is  hoped  to  arrange  for  special  trains 
and  cars  from  various  sections.  Details  re- 
garding this  will  be  announced  later. 

preliminary  announcements 

Dr.  A.  C.  Christie,  President  of  the  So- 
ciety, announces  that  plans  for  the  program 
of  the  Annual  Meeting  of  the  Society  next 
fall  are  now  well  under  way.  Dr.  Rene 
Ledoux-Lebard  will  give  the  Caldwell  Lec- 
ture on  the  subject  of  "Deep  Roentgen 
Therapy."  It  is  planned  to  give  a  much 
larger  place  on  the  program  to  papers  on 
therapy  than  has  hitherto  been  done.  The 
plan  is  to  hold  the  meeting  for  four  days, 
giving  the  entire  first  day  to  papers  on  ther- 
apy and  to  have  the  papers  on  physics  during 
the  forenoon  of  the  second  dav.  This  will 
enable  those  who  are  interested  only  in 
therapy  to  leave  about  the  middle  of  the 
second  day,  while  those  interested  only  in 
roentgen  diagnosis  would  not  feel  it  neces- 


346 


Editorials 


347 


sary  to  attend  until  the  beginning  of  the  sec- 
ond day.  Those  interested  in  both  diagnosis 
and  therapy  would  probably  wish  to  be  pres- 
ent the  entire  four  days. 

It  is  believed  that  this  plan  will  make  the 
meeting  of  interest  to  a  much  larger  number 
of  men.  It  is  requested  that  those  who  have 
papers  to  present  at  the  meeting  communi- 
cate with  the  President  of  the  Society  at  as 
early  a  date  as  possible. 


X-RAY  WORK  FROM  THE  VIEWPOINT 
OF  AN  INTERNIST 

The  address  by  Dr.  George  Dock  before 
the  Central  Section  of  The  American 
Roentgen  Ray  Society  is  of  more  than 
passing  interest.  It  is  an  appraisement,  a  cri- 
tique, and  an  appeal.  The  roentgenologist 
whose  medical  training  fits  him  to  respond  to 
this  address  will  find  therein  a  powerful  in- 
centive not  merelv  to  do  better  work  but  to 
do  the  best  work.  The  words  carry  unusual 
weight  because  they  were  uttered  by  the  one 
internist  of  the  English  speaking  world  upon 
whose  shoulders  has  fallen  the  mantle  of 
William  Osier. 

Dr.  Dock's  interest  in  ^r-ray  work  Began 
with  Roentgen's  discovery.  He  watched  it 
at  first-hand  abroad  and  at  home.  On  his 
invitation  the  writer  gave  the  first  talk  on 
the  ;r-ray  examination  of  the  chest  de- 
livered at  a  great  University  where  for 
many  years  he  held  the  chair  of  medicine. 
It  was  due  to  his  influence  that  the  same 
University  obtained  its  first  appropriation 
of  funds  for  an  .r-ray  installment.  His  in- 
terest in  this  revolutionary  means  of  diagno- 
sis has  expanded  with  its  development,  al- 
though he  has  never  himself  undertaken  the 
technical  part  of  the  work. 

But  he  has  never  ceased  to  be  the  skillful 
and  cultured  internist.  The  traditions  of  the 
great  masters  are  no  less  dear  to  him  now 
because  a  new  science  of  diagnosis  is  being 
written.  The  stethoscope,  the  microscope  and 
the  test  tube  are  still  no  less  important  be- 
cause of  the  revelations  of  the  tube  and  film. 
The  fine  art  of  taking  histories  and  of  mak- 


ing the  physical  examination  is  now,  no  less 
than  in  the  days  of  Laennec,  the  founda- 
tion of  the  diagnostics  of  internal  medicine. 

These  ideals  of  the  internist  he  would 
plant  in  the  minds  of  the  roentgenologist. 
The  search  for  the  pathognomonic  sign,  like 
the  search  for  the  philosopher's  stone,  is 
futile  although  strangely  fertile  in  unex- 
pected fruit.  The  work  of  diagnosis  is  not 
shortened  by  the  discovery  of  new  methods. 
It  is  amplified  and  more  accurate,  but  yet 
in  need  as  much  as  ever — perhaps  more  than 
ever — of  the  correlating  power  which 
comes  only  from  a  complete  knowledge  of 
the  patient.  The  roentgenologist  must  re- 
frain, therefore,  from  issuing  diagnoses 
upon  :r-ray  premises  but  give  instead  roent- 
gen interpretati6ns. 

Doctor  Dock's  address  is  not  sugar-coated. 
His  criticisms  are  sharp  and  basic.  His  acid- 
ulous remarks  are  destructive  of  inferior 
methods  but  preservative  of  the  best.  How- 
ever perfect  may  become  .r-ray  technique 
and  however  skillful  the  roentgenologist, 
yet  in  the  accumulated  experience  and 
achievement  of  pre-roentgen  times  lies  a 
body  of  diagnostic  methods  which  the  med- 
ical world  will  never  willingly  let  die. 

However  much  we  may  admire  the  vigor, 
sanity  and  insight  displayed  by  Dr.  Dock 
we  cannot  but  take  issue  with  him  over  at 
least  one  point.  This  is  the  statement  that 
the  roentgenologist  has  never  satisfactorily 
demonstrated  his  reasons  for  deciding  upon 
the  activity  of  a  tuberculous  lesion  in  the 
lung  from  a  single  examination.  If  he  had 
said  that  the  activity  or  quiescence  of  such 
a  lesion  cannot  always  be  decided  by  a 
single  examination  we  would  unhesitatingly 
agree.  In  fact  in  a  previous  editorial  in  the 
Journal  we  emphasized  the  difficulties  and 
dangers  of  diagnosticating  activity  from 
single  ;r-ray  examinations  and  urged  the 
use  of  serial  plates.  But  we  believe  that  the 
pages  of  the  Journal  and  the  works  of 
many  roentgenologists  without  regard  to 
nationality  have  clearly  defined  the  distinc- 
tive attribute  of  the  active  pulmonary  le- 
sion when  found  on  the  .r-ray  plate.  Un- 
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fortunately  it  is  not  present  in  all  stages  of 
activity  or  in  all  types  of  pulmonary  tubercu- 
losis. But  when  found  it  surpasses  all  other 
clinical  signs  in  directness  and  simplicity.  It 
is  merely  the  nebulous,  borderless  character 
of  the  shadow  of  activity.  Form  and  distri- 
bution may  also  be  at  times  decisive  factors, 
but  it  is  the  nebula  which  marks  the  focus  in 
active  evolution,  the  final  end  of  which  is  the 
smaller  dense  calcification  of  quiescence. 

The  nebulous  quality  of  the  shadow  de- 
pends upon  the  fact  that  activity  means 
inflammation  and  inflammation  means  in- 
creased blood,  serum  and  leucocytes  in  the 
lung  tissue  and  these  in  turn  mean  density, 
The  nebula  may  be  parenchyrnatous  or  lym- 
phatic or  it  may  be  seen  as  a  halo  about  a 
calcified  focus  not  yet  wholly  quiescent. 
Classifications  still  vary,  but  by  lymphatic 
we  mean  a  line  or  stalk  of  nebulous  densitv 
running  to  the  hilum  from  a  small  calcified 
particle  well  out  in  the  lung  field.  In  some 
cases  scores  of  these  radiation  nebulous 
drainage  lines  may  be  traced,  each  one  start- 
ing from  a  calcified  particle  about  which  is  a 
soft  halo.  These  mav  be  seen  best  on  stereo- 
scopic  films  using  double  screens,  the  briefest 
possible  exposure  with  a  soft  tube,  and  a 
long  distance  between  tube  and  patient. 

It  mav  also  be  asserted  and  defended  that 
good  jr-ray  plates  are  always  right  and  that 
only  the  interpretation  is  wrong.  If  a  **large 
pneumothorax"  or  a  "fairly  extensive  tub- 
erculosis" is  missed  by  the  roentgenologist 
it  is  the  man  and  not  the  method  that  is  to 
blame.  We  cannot  but  believe  that  any  pul- 
monary lesion  which  brings  about  changes 
in  density  is  susceptible  of  .r-ray  demonstra- 
tion. 

The  limits  of  an  editorial  allow  us  to  be 
suggestive  merely  and  we  leave  to  other  and 
more  capable  hands  the  full  exposition  of 
these  and  other  points  which  Dr.  Dock  flings 
out  as  a  challenge. We  need  the  stimulus  of 
such  handling.  We  regret  that  he  let  slip  the 
opportunity  for  good-natured  but   invigor- 


ating sarcasm  regarding  the  roentgen  diag- 
nosis of  gallstones.  We  are  satisfied,  how- 
ever, that  he  has  left  few  fallacies  unprod- 
ded  so  far  as  the  roentgen  diagnosis  of  chest 
lesions  is  concerned. 

There  are  two  sides  to  every  question.  We 
enthusiastically  agree  with  Dr.  Dock  that 
jT-ray  interpretation  is  greatly  assisted  by 
clinical  data.  But  the  converse  is  doubly  true. 
Not  only  are  clinical  findings  frequently  re- 
interpreted by  Ji--ray  means  but  the  internist 
himself  has  been  trained  to  a  skill  formerly 
unattainable  in  thoracic  diagnosis  by  the  re- 
peated disclosures  of  plate  and  screen. 

In  the  last  analysis  the  plate  and  screen 
are  but  the  added  resources  of  the  internist. 
The  thermometer,  the  stethoscope  and  the 
whole  clinical  laboratory  were  at  first  fought 
and  disciplined  before  they  were  adopted  as 
legitimate  members  of  the  family.  We  have 
reached  the  stage  of  being  disciplined.  May 
we  not  turn  the  tables  and  adopt  the  intern- 
ist as  a  legitimate  roentgenologist? 

A.  W.  Crane. 

EXTERNESHIPS  AT  MOUNT  SINAI 

There  has  been  established  at  the  Mount 
Sinai  Hospital,  New  York  City,  a  system  of 
externeships  in  the  .Y-Ray  Department 
There  are  to  be  two  externes,  each  serving 
one  year,  one  beginning  February  ist  and  the 
other  August  i  st.  The  next  appointment  be- 
gins on  August  1st.  1 92 1. 

OBITUARY  NOTICE 

The  announcement  has  just  been  received 
of  the  death  of  Dr.  Heinrich  Ernst  Albers- 
Schonberg,  of  Hamburg,  an  Honorary'  Mem- 
ber of  The  American  Roentgen  Ray  So- 
ciety. Dr.  Albers-Schonberg  died  on  June 
4th  at  Allgemeines  Krankenhaus  St.  Georg, 
Hamburg,  from  pneumonia.  He  was  in  his 
fifty-seventh  year.  An  obituary  w411  be  pub- 
lished in  a  later  issue  of  the  Journal. 
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Surgery,  its  Principles  and  Practice. 
Edited  by  William  Williams  Keen,  M.D., 
L.L.D.  855  pages,  359  illustrations,  17  of 
them  in  colors.  W.  B.  Saunders  Company, 
Philadelphia. 

This  volume  of  Keen's  Surgery  is  one  of 
two  volumes  designed  to  complete  this  stand- 
ard work  on  surgery  up  to  the  year  1919.  Dr. 
Keen  states  in  the  preface  that  "these  volumes 
do  not  only  record  the  achievements  of  sur- 
gery from  1914  to  1919.  They  also  fulfill  a 
second  purpose  I  have  had  in  view,  viz. ;  they 
make  available  for  the  surgery  of  peace  the 
lessons  taught  us  during  the  war." 

Some  of  the  chapter,  such  as  those  on  "In- 
flammation" and  "Syphilis,"  are  supplementary 
to  chapters  in  previous  volumes.  The  high 
standing  of  the  authors  of  these  chapters  is 
sufficient  guarantee  of  their  excellence. 

A  large  part  of  the  volume  deals  with  war 
surgery,  either  directly  or  in  its  effect  upon  the 
surgery  of  civil  life.  This  is  indicated  by  such 
chapter  headings  as  the  following:  "Organ- 
ization and  Administration  of  the  Medical 
Department  of  the  United  States  Army  in 
War";  "Organization  and  Administration  of 
the  Medical  Department  of  the  United  States 
Navy  in  War" ;  "Surgery  in  a  Fighting  Ship" ; 
"  'Traumatic'  Hysteria  including  so-called 
'Shell  Shock'";  "The  Bacteriology  of  War 
Wounds" ;  "Gunshot  Fractures" ;  "The  Path- 
ology of  Gunshot  Wounds  and  other  Injuries 
of  the  Nervous  System";  "Military  Surgery 
of  Joints";  "Military  Orthopedic  Surgery," 
and  "Military  Surgery  of  the  Vascular 
System." 

The  entire  volume  will  imdoubtedly  take 
its  place  as  a  valuable  part  of  a  standard  work 
on  surgery  which  is  itself  quite  invaluable  to 
any  one  practicing  surgery  in  any  of  its 
branches,  or  any  specialty  related  to  surgery. 

It  must  seem  to  the  roentgenologist,  how- 
ever, that  the  object  of  the  author  to  "make 
available  for  the  surgery  of  peace  the  lessons 
taught  us  during  the  war"  has  been  quite  in- 
adequately met,  so  far  as  roentgenology  is  con- 
cerned.  This    is   especially   noticeable   in  the 


chapter  by  Ashford  on  "Organization  of  the 
United   States  Armv  in   War."  The  service 
rendered  by  the  jr-ray  during  the  war  both  to 
the  internist  and  to  the  surgeon  was  so  gen- 
erally recognized  that  there  seems  to  be  little 
ground  for  argiunent  on  that  point.  The  de- 
velopment of  the  bedside  roentgen  apparatus 
was  carried  to  a  high  degree  of  perfection. 
Its  use  in  assisting  in  the  diagnosis  of  empy- 
emas and  numerous  other  complications  during 
the  influenza  epidemic  can  hardly  be  over- 
estimated. Since  the  war  this  apparatus  has 
come   into   general   use   in   civil   institutions. 
The  importance  of  the  .r-ray  in  determining 
the  presence  and  in  the  localization  of  foreign 
bodies  was  so  well  recognized  that  it  merits 
more   than  the   casual   mention  accorded   it. 
Possibly  such  considerations  were  thought  to 
be  beyond  the   scope   of   Colonel   Ashford's 
chapter.    Several   pages,  however,   are   given 
over  to  a  description  of  portable  laboratory 
apparatus  and  no  mention  whatever  is  made 
of   portable   ^-ray    apparatus.    The    portable 
^-ray  apparatus  developed  by  the  Medical  De- 
partment of  the  U.  S.  Army  was  a  great  ad- 
vance   over    such    apparatus    used   by    other 
armies  both  in  its  portability  and  efficiency. 
It  was  used  to  do  the  unprecedented  amount 
of  .r-ray  work  in  evacuation  hospitals,  served 
as  the  jr-ray  equipment  of  mobile  hospitals, 
and  even  some  field  hospitals,  such  as  those 
with  the   I  St,   2nd  and  3rd   Divisions,   were 
equipped  with  it  and  used  it  extensively. 

The  above  criticism  does  not  apply  to  the 
article  on  "Military  Surgery  of  the  Vascular 
System"  by  Matas.  He  states  that  "The  ex- 
traction of  foreign  bodies  from  the  heart, 
pericardium,  and  great  vessels  constitutes  one 
of  the  crowning  triumphs  of  surgery  in  the 
late  war."  This  was  due  to  two  factors — the 
greater  frequency  with  which  artillery  pro- 
jectiles and  explosive  shells  were  used  and  the 
•'more  systematic  and  routine  examination  of 
tho»cic  organs  by  ^-ray,  not  only  radiograph- 
ically,  but  radioscopically,  which  has  revealed 
the  presence  of  projectiles  in  the  heart,  peri- 
cardium, and  great  vessels  where  their  pres- 
ence was  not  even  suspected."  Ombredanne 
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and  Ledoiix-Lebard  are  quoted  to  the  effect 
that  examination  of  French  sources  shows  a 
total  of  2,000  extractions  of  projectiles  made 
with  assistance  of  radiographic  and  other 
localizing  apparatus,  with  failure  to  extract 
the  bodies  in  only  three  cases.  It  is  impossible 
at  the  present  time  to  give  an  estimate  of 
operations  on  the  heart  for  extraction  of 
foreign  bodies  in  all  the  armies,  but  accessible 
reports  are  sufficient  to  prove  that  "a  delib- 
erate, well  planned  surgical  operation,  es- 
pecially in  qualiSod  hands,  can  be  performed 
with  a  fair  prospect  of  success." 

Numerous  cases  are  mentioned  of  migra- 
tion of  foreign  bodies  from  the  heart  cham- 
bers into  the  blood  vessels,  both  through  art- 
eries and  veins,  and  also  of  migration  from 
the  vessels  with  lodgment  in  the  heart. 

Summary  of  the  lessons  bearing  upon 
surgery  of  heart  in  general  and  upon  extrac- 
tion of  foreign  bodies  in  particular  is  as 
follows : 

1.  The  indispensable  association  and  collab- 
oration of  the  radiologist  with  the  surgeon  for 
diagnostic  and  surgical  purposes. 

2.  The  proved  efficiency  of  this  combination 
has  added  vastly  to  the  safety  of  intra-thoracic 
manipulations  and  to  procedures  for  the  ex- 
traction of  foreign  bodies  which  hitherto  had 
been  regarded  as  largely  impracticable. 

3.  Modifications  in  the  technique  of  thorac- 
otomy which,  utilizing  the  older  suggestions 
and  methods,  have  been  revised  and  extended 
in  the  light  of  a  new  and  larger  experience. 

4.  The  disregard  of  the  pleura  and  of  the 
risks  of  acute  surgical  pneumothorax,  con- 
trary to  all  preconceived  notions  of  the  gravity 
of  this  complication  in  antebellum  days. 

The  radiologic  peculiarities  of  projectiles  in 
the  heart  are  discussed.  Radioscopy  is  pref- 
erable to  radiography.  In  the  auricular  cavities 
according  to  Laurent  of  Brussels,  M.  Bamet, 
and  Ledoux-Lebard,  the  foreign  body  has  a 
whirling  or  oscillatory  movement  and  ex- 
hibits very  rapid  and  incessant  motion.  In  the 
ventricles  the  movements  are  more  definitely 
linear  or  pendulum-like  in  character.  The 
movement  of  missiles  in  the  myocardium  is 
characteristic.  One  motion  is  vertical  and  the 
other  horizontal  and  quite  invariable,  in  con- 
trast to  the  variable  movements  of  a  foreign 
body  in  one  of  the  heart  cavities. 

It  is  impossible  within  the  limits  of  this  re- 
view even  to  touch  upon  many  of  the  points 


discussed  in  this  article.  The  entire  section 
merits  very  careful  study  by  the  surgeon  and 
roentgenologist. 

In  the  chapter  by  Pool  on  "Military  Surgery 
of  the  Joints"  is  the  following  paragraph: 

The  success  of  the  operation  depends  large- 
ly upon  the  thoroughness  of  the  roentgenolo- 
gist's examination  and  the  accuracy  of  his 
findings.  His  report  should  be  made  according 
to  a  definite  system.  The  following  routine 
has  been  found  the  most  satisfactory. 

"Anatomic  site  and  size  of  each  foreign 
body  in  millimeters,  depth  in  millimeters,  po- 
sition of  the  part,  if  it  is  not  in  the  anatomic 
position;  bone  lesions.  For  instance,  'Right 
knee,  FB  lox  15  mm.,  50  mm.  in  depth,  under 
the  point  marked  on  the  skin,  the  limb  being 
in  45  degrees  outward  rotation ;  comminuted 
fracture  of  internal  condyle,  no  displacement." 

In  the  chapter  on  "Orthopedic  Surgery  of 
Civil  Life"  is  a  paragraph  on  ;r-ray  diagnosis 
of  tuberculous  bone  and  joint  disease  and  on 
page  614  a  description  of  the  x-ray  appear- 
ances in  rickets. 

It  is  to  be  hoped  that  the  forthcoming  vol- 
ume of  the  Surgery  will  contain  some  account 
of  the  x-ray  work  done  during  the  war,  along 
many  other  lines,  comparable  to  that  in  the 
section  by  Matas  on  "Military  Surger>'  of  the 
Vascular  System." 

A.  C.  Christie. 

Roentgen  Interpretation  ;  A  Manual  for 
Students  and  Practitioners.  By  George 
W.  Holmes,  M.D.,  and  Howard  E.  Rug- 
gles,  M.  D.  Second  Edition.  Pages  228. 
Illustrations  184.  Price  $3.25.  Lea  &  Fe- 
biger,  Philadelphia  and  New  York,  1921. 

This  book  has  been  entirely  rewritten  and 
much  has  been  added  to  the  text.  Illustra- 
tions have  also  been  added.  The  quality  of 
the  paper  used  in  the  present  edition  is  much 
better  than  in  the  first,  and  this  greatly  en- 
hances the  illustrations.  The  table  indicating 
the  appearance  of  centers  of  ossification  is 
of  extreme  interest.  The  chapter  dealing 
with  heart  examinations  describes  the  meth- 
od in  use  at  the  Massachusetts  General  Hos- 
pital for  the  past  five  years  and  should  be 
in  everyone's  possession.  The  illustrations 
are  good. 
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Withers,  Sanford.  Carcinoma  of  the  Eyelids 
Treated  with  Radium.  {Am.  J,  Opth,  Janu- 
ary, 1921.) 

Eight  cases  are  reported  as  representative 
of  over  one  hundred  similar  cases.  In  most  of 
the  cases,  from  25  to  50  mg.  of  radium  were 
used,  filtered  by  the  glass  capsule  wall  and 
0.2  to  0.3  mm.  of  silver  and  0.5  to  i.o  mm.  of 
gimi  rubber.  The  surrounding  tissues  were 
protected  by  lead.  In  those  cases  where  it  was 
imperative  to  protect  the  globe  and  the  ocular 
conjunctiva,  Dr.  Withers  used  oval  lead 
screens,  molded  to  fit  the  globe.  These  were 
dipped  in  melted  paraffin,  and  were  introduced 
after  the  instillation  of  a  few  drops  of  liquid 
vaseline.  The  total  dosage  varied  from  500  to 
900  mg.  hours ;  the  dosage  per  square  centi- 
meter of  tumor  surface  ranged  between  60  and 
500  mg.  hours.  Pathologically  these  growths 
of  the  lids  are  made  up  of  basal  cells,  with 
little  stroma,  and  are  relatively  benign.  In  the 
presence  of  scar  tissue,  which  breaks  down 
easily  under  radiation,  the  results  are  less 
favorable.  The  author  calls  attention  to  the 
fact  that  cataracts  disappear  under  radium, 
and  that  cautery  doses  of  radium  remove 
pterygia.  The  sclera  is  very  resistant,  even  to 
cautery  doses  of  radium,  and  the  conjunctiva 
reacts  more  quickly  and  is  more  rapid  in  its 
repair  than  the  epithelium  of  the  eyelids.  In 
general  radium  is  the  method  of  choice  in  the 
treatment  of  carcinoma  about  the  eyelids. 

Lowell  S.  Goin 

Quick,  Douglass.  Clinical  Results  of  Treat- 
ment of  Nerve  Tissue  Tumors  bv  Radium. 
(Proc.  N.  Y,  Neurol  Soc;  J.  Nerv.  Ment. 
Dis.,  February,  1921.) 

The  general  opinion  is  that  pressure  symp- 
toms due  to  pituitary  tumors  may  be  relieved 
by  the  use  of  radiation.  Three  cases  are  re- 
ported, of  which  one  died  and  two  were  im- 
proved. Neurosarcoma  is  a  discouraging  con- 
dition. A  given  area  may  be  destroyed  but  re- 
currence may  take  place  elsewhere  along  the 
course  of  the  nerves — not  necessarily  by  con- 
tinuity. Surgery  and  radium  should  be  judic- 
iously combined;  operation  should  not  be  re- 
sorted to  unless  radium  can  be  buried  in  the 


tumor  if  it  is  found  possible.  Two  cases,  one 
of  a  cerebral  neoplasm  successfully  treated 
with  radiiun,  and  one  of  an  anaplastic  glioma 
with  improvement  are  reported. 

L.  S.  Gr. 


HouDMONT,  H.  AND  Dautrebande,  L.  The 
Radioscopic  Examination  of  the  Heart. 
(Arch  mid.  beiges,  December,  1920.) 

The  image  obtained  by  simple  radiography 
is  deformed  by  distance,  by  the  angle  of  entry 
of  the  central  ray,  and  by  the  pulsations  of  the 
heart.  It  is  useless  except  for  verification  of 
position,  pericardial  lesions,  or  in  examina- 
tion for  aneurysm. 

Teleradiography  gives  a  fairly  exact  image 
but  is  rather  difficult,  requiring  powerful  in- 
stallations. Stereoscopic  plates  of  the  heart 
have  no  value.  Orthodiagraphy  is  the  method 
of  choice.  Two  methods  are  described.  Exami- 
nation is  carried  out  with  the  patient  in  var- 
ious positions  in  relation  to  the  screen.  Each 
part  of  the  heart  corresponds  to  a  position  in 
which  it  may  be  studied  with  the  greatest 
facility.  Examination  in  the  oblique  position 
affords  a  means  of  study  of  parts  of  the  heart 
inaccessible  to  ordinary  clinical  methods. 

In  functional  disorders  of  the  heart,  empha- 
sis is  laid  on  the  necessity  of  excluding  such 
conditions  as  pleural  adhesions,  encysted  pleu- 
isy  or  large  colonic  or  gastric  gas  accumula- 
tions. A  number  of  charts  for  comparative 
measurement  are  included.  The  area  of  each 
ventricle  may  be  calculated  by  the  reconstruc- 
tion of  the  interventricular  and  the  auriculo- 
ventricular  septa.  Emphasis  is  placed  on  the 
importance  of  the  angle  of  disappearance  of 
the  apex  behind  the  vertebral  column,  and  the 
left  ventricle  is  thus  measured.  The  normal 
angle  of  disappearance  is  30  degrees.  A  resume 
of  the  findings  in  the  various  organic  heart 
lesions  follows.  The  authors  conclude: 

(i)  X-Ray  examination  of  the  heart  must 
become  a  more  regular  part  of  the  study  of  the 
heart. 

(2)  Radiographs  are  practically  useless; 
orthodiagraphic  calculation  offers  the  only 
information  of  any  value. 

L.  S.  G. 
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Eden,  T.  Watts,  and  Provis,  F.  Lionel. 
A  Record  of  Seventy-six  Cases  of  Uterine 
Fibroids  and  Chronic  Metritis  Treated  by 
the  X-Rays.  {Lancet,  Feb.  12,  1921.) 

The  cases  presented  include  46  cases  of 
uterine  fibroids  and  30  cases  of  chronic  me- 
tritis. About  10  per  cent  of  the  cases  were 
less  than  forty  years  of  age.  The  cases  were 
selected  on  the  basis  of  age,  size  of  the  tumor, 
character  of  the  hemorrhages,  degree  of 
anemia,  and  the  presence  of  complications. 

They  have  rarely (8  cases)  treated  patients 
less  than  38  years  old,  wishing  to  conserve  the 
ovarian  secretion  in  patients  who  were 
yoimger.  Tumors  which  exceeded  the  level  of 
the  umbilicus  in  height  were  rejected.  In  cases 
of  irregular  and  interval  bleeding  the  uterus 
should  be  first  explored  to  exclude  malignancy. 
Patients  profoundly  ex-sanguine  were  advised 
to  submit  to  hysterectomy,  as  the  first  and 
second  treatments  may  be  followed  by  in- 
creased bleeding.  Inflammatory  disease,  ma- 
lignancy, and  a  degenerative  tendency  in  the 
timior  were  considered  contra-indications  for 
treatment.  The  cases  for  chronic  metritis  were 
so  labelled  for  convenience,  if  no  marked  en- 
largement or  irregularity  in  outline  of  the 
uterus  could  be  detected. 

The  authors  used  from  20  to  30  ma.  minutes 
with  a  water-cooled  tube  backing  up  8  or  u 
inches,  and  with  filtration  of  3  mm.  of  alumi- 
num, and  a  loofah  sponge  enclosed  in  a  cham- 
ois leather  bag  with  four  layers  of  satrap 
paper.  Six  or  eight  areas  on  the  anterior  ab- 
dominal wall  and  four  on  the  posterior  wall 
are  irradiated.  This  dose  is  not  repeated  until 
three  weeks  have  elapsed.  The  most  advan- 
tageous time  for  treatment  is  shortly  after  a 
menstrual  period.  Nervous  symptoms  atten- 
dant upon  the  artificial  menopause  thus  pro- 
duced seemed  to  be  less  severe  than  in  the 
normal  menopause. 

The  authors  conclude: 

( 1 )  X-Ray  treatment  is  the  method  of  choice 
for  uncomplicated  cases  of  severe  hemorrhage 
due  to  metritis,  or  other  conditions  in  which 
neoplasm  is  not  present,  and  in — 

(2)  Fibroids  not  exceeding  in  size  the  level 
of  the  umbilicus,  if  the  patient  is  over  38  years 
old,  if  the  hemorrhage  is  the  regular  monthly 
type  and  if  there  are  no  contra-indications. 

(3)  All  cases  should  be  submitted  to  a  care- 


ful  gynecological   examination  before   .r-ray 
treatment  is  administered. 

(4)  The  risk  of  failure  with  .ir-ray  treat- 
ment is  negligible  with  properly  selected  cases. 

L.  S.  G. 

EwiNG,  James.  The  Structure  of  Nerve  Tis- 
sue Tumors  with  Reference  to  Radium 
Therapy.  {Proc.  N,  Y,  Neurol.  Soc;  /. 
Nerv,  &  Ment,  Dis.,  February,  1921.) 

The  structural  characters  which  determine 
susceptibility  to  radiation  are  a  cellular  char- 
acter, an  vmdifferentiated  form  of  the  cells, 
rapid  growth  with  an  abundance  of  mitoses, 
vascularity  (especially  when  due  to  abvmdance 
of  delicate  capiHaries),  and  the  absence  of 
much  inter-cellular  substance.  Neurofibroma 
might  be  affected  by  raditun,  especially  if  the 
radium  is  applied  directly  to  the  tumor.  True 
angio-endotheliomata  occur  in  the  rare  diffuse 
sarcoma  of  the  spinal  meninges,  and  should 
be  susceptible  to  radium.  Angiosarcoma  should 
be  markedly  influenced  by  radium,  since  its 
nutrition  is  unstable,  but  whether  slow  and 
safe  regression  can  be  accomplished,  especially 
with  bulky  ttmiors,  is  doubtful.  Glioma  pre- 
sents most  of  structural  features  that  favor 
radio-susceptibility.  Primary  carcinoma  of  the 
brain  has  a  structure  indicating  a  high  de- 
gree of  susceptibility  to  radium.  Hypophyseal 
struma  with  acromegaly  has  been  definitely  in- 
fluenced by  jr-rays  directed  through  the  tem- 
poral regions. 

L.  S.  G. 

Frank,  Louis.  Carcinoma  in  the  Cervical 
Stump  after  Supravaginal  Hysterectomy; 
and  the  Radium  Treatment  of  Carcinoma  of 
the  Cervix.  (Am.  J.  Surg.,  Vol.  xxxiv, 
No.  6.) 

The  coincidental  development  of  cervical 
and  corporeal  carcinoma  is  unusual.  The  prob- 
lem of  etiologic  relationship  between  car- 
cinoma and  fibromyomata  remains  unsolved, 
but  it  is  interesting  to  note  that  uterine  car- 
cinoma occurs  in  women  who  have  fibro- 
myomata five  times  as  frequently  as  in  those 
who  have  no  such  condition.  The  development 
of  carcinoma  in  the  cervical  stump  after 
supravaginal  hysterectomy  is  rare,  less  than 
eighty   cases    having   been    recorded    in   the 
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world's  literature.  Radical  surgery  has  pro- 
duced few  cures  after  the  pelvic  viscera  have 
become  involved  in  a  carcinomatous  process. 
According  to  Janeway,  an  elaborate  search  of 
the  United  States  discovered  only  6i  women 
operated  on  between  191 1  and  1916  who  had 
been  cured  of  cervical  carcinoma.  The  writer 
cites  38  cases  (three  of  which  are  reported  in 
detail)  of  carcinoma  of  the  cervix  treated 
with  radiimi.  The  three  detailed  cases  received 
doses  of  1200,  2400  and  3600  mg.  hours  re- 
spectively. The  dosage  at  each  application  was 
in  one  case  600  mg.  hours  and  1200  in  ea':h  of 
the  two  others.  Of  the  thirty-eight  cases 
treated,  18  are  well  (some  of  them  for  two 
years),  4  show  no  local  evidence  of  disease 
but  are  not  well,  11  have  died,  and  6  cannot 
be  traced. 

L.  S.  G. 

Stevenson,  Walter  C.  The  Effects  of  Ra- 
dium Treatment  on  War  Injuries  in  the 
Neighborhood  of  Ner\'es.  {Brit.  Med.  /., 
June  26,  1920.) 

The  writer  reports  twelve  cases  of  old  nerve 
injuries  markedly  improved  by  radium  treat- 
ment. He  concludes  that  while  radium  cannot 
benefit  gross  nerve  lesions,  it  does  improve  the 
nutrition  in  the  area  supplied  by  injured 
nerves,  and  it  appears  to  aid  and  hasten  the 
return  of  function  in  a  limb  after  milder  de- 
grees of  nerve  trauma. 

L.  S.  G. 

Ulrici,  H.  So-called  Hilus  Tuberculosis. 
(Beiir.  z.  Klin,  d,  Tuberk.  October  23  1920, 
xlvi,  1.) 

In  pulmonary  tuberculosis  in  the  adult,  the 
localization  of  the  disease  in  the  bronchial 
glands  which  is  invariably  present  has  almost 
always  regressed  to  such  a  degree  as  to  be 
seldom  demonstrable  either  by  clinical,  phys- 
ical-diagnostic or  radiologic  resources.  As  a 
rule  only  foci  of  lime  are  recognizable  as  such 
in  the  plate.  In  children  conditions  are  quite 
otherwise.  Here  the  bronchial  glands  are  of 
great  significance  in  the  genesis  of  pulmonary 
tuberculosis.  In  adults  there  is  practically  no 
pulmonary  tuberculosis  which  has  originated 
in  the  hilus.  The  shadow  pattern  in  the  plate 
which  has  given  rise  to  the  contrary  impres- 


sion is  due  to  a  confluence  cirrhosis  of  the 
hilus  area,  or  to  a  caseous  pneumonia  which 
begins  centrally — for  this  latter  condition  in- 
deed the  shadow  is  pathognomonic.  In  the 
adult,  pulmonary  tuberculosis  begins  almost  in- 
variably in  the  apex  or  sub-apex,  not  only  in 
the  side  of  the  hilus  originally,  but  in  the  op- 
posite side  as  well.  The  broadening  of  the  iso- 
lated hilus  shadow  and  the  reinforced  outlines 
of  the  lung  have  nothing  to  do  with  pulmonary 
tuberculosis  proper. 

Ledoux  and  Caillods.  Sacralization  of  the 
Fifth  Lumbar  Vertebra.  {Presse  mid.,  Par., 
Feb.  13,  1921,  xxix,  13.) 

In  the  space  of  a  few  months  the  authors 
have  recognized  by  radiography  no  less  than  7 
cases  in  which  the  last  lumbar  vertebra  was 
incorporated  with  the  sacrum.  Nove-Josserand, 
the  well  known  orthopedist,  had  called  atten- 
tion to  this  condition  as  a  cause  of  various 
painful  manifestations  in  the  lower  extrem- 
ities. He  however  regards  it  as  very  rare  while 
the  authors  think  it  may  be  fairly  common, 
judging  from  their  own  experience.  The  char- 
acteristic  ;ir-ray   find   is   a   considerable   and 
symmetrical    enlargement   of   the   transverse 
process   of   the   fifth   lumbar  vertebra.    The 
shadow  of  this  process  suggests  the  tail  of  a 
fish,  while  when  both  are  considered  the  resem- 
blance to  a  butterfly's  wings  is  mentioned.  The 
enlarged  process  is  in  contact  for  a  consider- 
able extent  with  the  ilium  and  upper  border  of 
the  wing  of  the  sacrum.  Compared  with  the 
radiograms  of  Nove-Josserand  the  condition 
seen  by  the  authors   seems  more  advanced. 
Since  the  last  lumbar  vertebra  is  consolidated 
with  the  sacrum  the  enlarged  and  bifid  trans- 
verse process  suggests  an  accessory  wing  of 
the  sacrum  superposed  on  the  normal  wing. 
Embryology  teaches  us  that  the  latter  is  really 
the    transverse    process    of    the    first    sacral 
vertebra.  As  a  result  of  the  malformation  the 
normal    lumbo-ilio-sacral    interspace    through 
which  passes  the  fifth  lumbar  nerve  is  not  only 
much  reduced  in  size  but  becomes  a  sort  of 
sacral  foramen.  While  the  symptoms  do  not 
usually    appear    in    childhood,    one    of    the 
author's  patients  was  but  five  years  old.  The 
period  at  which  the  ossification  of  the  lumbar 
vertebra  to  the  sacrum  occurs  has  not  been  de- 
termined. The  original  ossification  of  the  spine 
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should  be  complete  by  the  ninth  year,  while 
the  so-called  secondary  ossification  extends 
from  the  ages  of  fifteen  or  sixteen  to  those  of 
twenty-two  to  twenty-five.  This  phenomenon 
has  been  associated  with  a  disturbance  of 
secondary  ossification,  but  the  case  of  the 
child  of  five  appears  to  invalidate  this  view. 

Lehmann,  J.  C.  Carcinoma  Dosage,  with 
Especial  Consideration  of  Carcinoma  of  the 
Breast.  (Zentralblatt  fur  Chirurgie,  Leipzig. 
Vol.  xlvii,  No.  13,  p.  290,  March  27,  1920.) 

The  author  points  out  that  to-day  practically 
every  surgeon  gives  patients  with  carcinoma  of 
the  breast  prophylactic  raying  following  an 
operation.  He  has  followed  this  method  for 
the  last  seven  years  and  freedom  from  recur- 
rences for  a  period  of  three  years  has  in- 
creased. In  cachetic  patients  carcinomas  are  in 
no  way  sensitive  to  roentgen  rays  while  in 
senile  persons  carcinomas  are  frequently  of 
slow  growth  and  easier  to  check  with  roentgen 
rays. 

In  chancroid  of  the  lip  considerably  more 
than  100  per  cent  of  the  erythema  dose  is  re- 
quired ;  radium  will  be  usually  more  efficacious 
than  roentgen  rays. 


While  some  progress  has  been  made  in  the 
use  of  the  roentgen  rays  as  applied  to  car- 
cinoma of  the  breast,  the  author  warns  against 
being  over-jubilant  lest  the  method  be  brought 
into  discredit. 


Roberts,  J.  E.  H.  Oxygen  Inflation  of  the 
Peritoneal  Cavity  for  Radiographic  Pur- 
poses. {Brit.  M.  J.,  p.  742,  Nov.  13,  1920.) 

The  method  of  distending  the  peritoneal  cav- 
ity by  oxygen  gas,  which  was  introduced  by 
Weber  in  Germany,  followed  by  Rautenberg 
and  Goetze  in  Germany,  Stewart  and  Stein  in 
America,  and  Alesandrini  in  Italy  has  proved 
to  be  of  great  value  in  exact  clinical  diagnosis. 
By  allowing  the  separation  of  the  liver  and 
spleen  from  the  diaphragm,  it  has  enabled  the 
outlines  of  these  organs  to  be  seen  for  the  first 
time.  By  compressing  and  displacing  the  empty 
intestines  it  enables  the  other  solid  viscera  and 
abdominal  tumors  to  be  examined. 

The  objections  to  the  method  are  largely 
theoretical  and  no  ill  consequences  have  oc- 
curred in  the  fifty  cases  the  author  has  inflated, 
nor  in  any  of  the  many  cases  of  which  pub- 
lished records  exist. 
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anything  to  indicate  that  a  screen  has  been  used. 

We  Believe  We  Have  the  Best  Screen  m  the  World  in  this  Respect. 

For  further  details  write  to 

SWEETBRIAR  LABORATORIES,  Inc. 

436  SWEETBRIAR  StREET     '     Mt.  WASHINGTON,  PITTSBURGH,  PA. 
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^ARATEFROM  A|ND  UP  TO  100 

-TRANSFORMER  MILLIAMPERES 


This  is  not  a  new  machine,  but  a  new  model  of  a  machine  that  has 
stood  the  test  of  time  and  hard  usage.  We  will  gladly  refer  those  interested 
to  prominent  Roentgenologists  who  have  had  models  in  successful  opera- 
tion for  several  years. 

Service  stations  are  being  established  in  all  parts  of  the  United  States. 

Prompt  delivery  can  be  made. 

Our  latest  model  will  be  exhibited  at  the  Washington  meeting. 

Correspondence  is  solicited,  and  all  details  will  be  fully  gone  into  mi 
request-  Reliable  dealers  wanted. 

LORIN  A.  NOTT,  Manufaaurer's  Agent 
667  Howard  Steieet  San  Francisco,  Calif. 
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These  two  most  delightful  of  Atlantic  City's  famous 
hotek  have  been  consolidated  in  ownership  and 
management.  The  individual  chann,  homelike  ap- 
pointments, hospitable  attention  and  service,  so  long 
a  definite  part  of  each  house,  as  well  as  the  general 
policies,  will  continue. 

HADDON  hall  :  Extensive  additions  now  bring 
its  front  to  the  Boardwalk  and  the  sea  in  a  series  of 
artistic  and  beautiful  pavilions,  fountain  court,  garden 
and  sun  rooms,  and  arched  and  tiled  porches  opening 
direcdy  on  the  beach. 
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Particularly  adapted  for  ElectrcyTherapy,  although  suitable  for  all  classes 
of  X-Ray  work.  Transformer  and  Rectifier  operate  under  oil,  reducing  noise 
to  a  minimum  and  eliminating  usual  troubles  due  to  atmospheric  conditions. 


CONTROL  CAB 
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SEPARATE  FROM 
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to  prominent  Roentgenologists  who  have  had  models  in  successful  opera- 
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Our  latest  model  will  be  exhibited  at  the  Washington  meeting. 

Correspondence  is  solicited,  and  all  details  will  be  fully  gone  into  on 
request.  Reliable  dealers  wanted. 

LORIN  A.  NOTT,  Manufacturer's  Agent 
667  Howard  Street  San  Francisco,  Calif. 
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PNEUMOPERITONEUM 


BY 

DR.  ARTHUR  STEIN  6^  DR.  WILLIAM  H.  STEWART 

NEW  YORK  CITY 


The  illustrated  monograph  on  "Pneumoperitoneum'"  now 
in  preparation,  will  contain  a  complete  historical  review  of  the 
evolution  of  the  new  diagnostic  method  of  air  or  gas  inflation  of 
the  abdominal  cavity,  in  combination  with  Roentgen  examina^ 
tion.  The  authors,  who  after  a  careful  study  of  its  merits  intro' 
duced  this  procedure  in  America,  give  a  full  description  of  their 
own  technique  and  contribute  a  series  of  excellent  Roentgeno' 
grams  obtained  by  its  employment.  The  new  method,  which  is 
shown  to  be  safe  and  painless  when  properly  employed,  is  fully 
described,  consisting  of  inflation  of  the  abdomen  with  a  mixture 
of  different  gases,  a  modification  which  will  make  it  an  office  pro^ 
cedure  and  obviate  the  necessity  for  deflation  after  the  Roentgen 
examination  has  been  completed.  The  text  is  enriched  by  actual 
Roentgenogramis  of  various  abdominal  organs  in  which  all  details 
of  the  plate  arc  preserved,  permitting  a  better  interpretation  of 
abdominal  pathology,  so  that  the  progressive  physician  will  find 
in  this  monograph  not  only  a  valuable  source  of  information,  but 
a  practical  adjuvant  in  the  solution  of  diagnostic  problems  not 
amenable  to  any  of  the  older  methods  of  examination. 
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FINAL    REDUCTION 


Our  plates  and  films  have  been  selling  well,  but  we  find  ourselves 
in  urgent  need  of  room  fiDr  other  goods.  To  clear  our  warehouse 
we  have  made  the  following  final  reductions.  Act  quickly  as 
this  opportunity  may  never  come  again. 

EASTMAN  DUPLITIZED  X^RAY  FILMS 

U.  8.  Government  surplus  stock,  in  the  original  packages 

(guaranteed) 

Size  Prices  net,  f.  o.  b.  Brooklyn 

5x7         '         '         -         '         -        '       $  -35  P^r  do2;en 

8  X  10        '        '        '        '        ^        '  .60  per  do»n 

10  X  12        ^        -        -         -        "        '  .90  per  do^n 

No.  I A  Dental  Film  ij^  x  2^       "       -  .10  per  do2;cn 

No.  I  Dental  Film  i^  x  ifs       '        ^  .10  per  do2;en 

Diagnostic  X-Ray  Plates  10  x  12        ^  2.00  per  do2;en 

All  goods  offered  subject  to  prior  sale. 

THESE  FILMS  AHD  PLATES  ARE  GUARANTEED 

TELEPHONE  OR  TELEGRAPH  YOUR  ORDER  NOW 
AND  WE  WILL  FILL  IT  PROMPTLY 

CHARLES  BENDER 

805  Eighth  Avenue  phone,  south  2823  Brooklyn,  N.  Y. 
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INJURIES  6?  DISEASES  OF 
THE  BONES  AND  JOINTS 

THEIR  DIFFERENTIAL  DIAGNOSIS  BY  MEANS  OF  THE  ROENTGEN  RAYS 

By  FREDERICK  H.  BAETJER,  M.D. 

Associau  Professor  of  Roentgenology,  Johns  Hopl^yns  University 
Roentgenologist,  Johns  Hopkins  Hospital 

And  CHARLES  A.  WATERS,  M.D. 

Instructor  in  Rjoentgenohgy,  Johns  Hopi^ttu  University 
Assistant  Roentgenologist,  Johns  Hopl^ns  Hospital 

THE  long-awaited  book  by  Dr.  Baetjbr  is  now  ready.  There  really 
is  little  further  to  say  after  mentioning  the  names  of  the  authors 
and  the  title  of  the  book. 

Seldom  in  medical  literature  has  there  been  so  auspicious  a  blending 
of  author  and  subject.  There  is  a  demand  not  only  for  a  book  on  the 
X-rays  of  the  Bones  and  Joints,  but  also  for  a  complete  presentation  of  Dr. 
Baetjer's  views  on  the  subject.  The  table  of  contents  on  page  opposite, 
shows  the  completeness  with  which  the  subject  \s  covered  and  in  view 
of  the  avidity  with  which  Dr.  Baetjer's  lectures  and  papers  have  been 
sought  for,  it  is  felt  that  this  complete  work  from  his  pen  will  remain  the 
standard  for  many  years  to  come. 

LARGE  OCTAVO,  EXTRA  CLOTH      -       35O  PAGES       "       ILLUSTRATED  WFIH  333 
ROENTGENOGRAMS  AND  I  LINE  DRAWING  -  -  PrICE  $I0.00  7S[et 

(Sent  postpaid  on  receipt  cf  price.) 

FuUished  by  PAUL  B.  HOEBER 

Publisher  of  The  American  Journal  of  Roentgenology 
67-69  East  59TH  Street  New  York  City 
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TO  YE  AMATEUR  PHOTOGRAPHER- 

G.  GENNERT  OFFERS  A  SERVICE  THAT  SHOULD  PLEASE' 
OUR  STOCK  IS  INFINITE  IN  VARIETY  AND  ESPECIALLY  COM- 
PLETE IN  THE  LITTLE  SUNDRIES  SO  OFTEN  DIFFICULT  TO 
OBTAIN'  OUR  MATERIALS  ARE  CAREFULLY  SELECTED  BY 
EXPERTS  IN  PHOTOGRAPHY.  A  COMPLETE  CATALOG  TO 
BE  HAD  FOR  THE  ASKING— IF  YOU  DO  NOT  USE  IT  AS  A 
BUYING  GUIDE  YOU  WILL  FIND  IT  INVALUABLE  AS  A  WORK 
OF  REFERENCE'  SEND  US  A  TRIAL  ORDER  OR  AN  INQUIRY' 
WHEN  NEAR  OUR  OFFICES  VISIT  US'  ABOVE  ALL  GET  AC- 
QUAINTED AND  WATCH  THIS  SPACE  MONTHLY' 

PHOTOGRAPHIC 
APPARATUS 


HUGUENOT  X-RAY 
TREATMENT  TIMER 


RELIABLE— ACCURATE 

THE  RESULT  OF  FIVE  YEARS  OP  EXPERIMENTING 


An  ideal  instrument  for  intermittent 

treatment,  as  it  may  be  stopped  at  any 

point  by  simply  pressing  a  button,  then 

operation  is  resumed  by  merely  touching  a  lever.  The  operation  of  the 

Timer  is  both  visible  and  audible.  Calibrated  to  30  minutes. 

Handsomely  finished  in  mahogany,  only  6x6x5  inches  in  si2;e,  easy 
to  handle  and  simple  to  operate.  Sold  on  30  days  trial.  Price— $75.00  net. 

Get>rgeW.Br«JyCo.,8o9-ii  S.WeitemAve.,Chic«go.Ill.  -  X-R«yi,  Ltd.,  ii  TotringtonH«e,  London,  W.C. 
Juna  Picker,  686  Lexington  Ave.,  New  York,  N.  Y.         X-R«y  Supply  Corp.,  1 17  E.  6ih  Sc,  Loi  An^es,  Cslif . 

McKENZIE  ENGINEERING  COMPANY 
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NEW  EBBITT 

WASHINGTON,  D.  C 

Just  where 

In  the 

you  want 

midst  of 

to  be 

One  of  the  Offidat  Hotels  of 

everything 

THE  AMERICAN  ROENTGEN  RAY  SOCIETY 

A.  GuMPBRT,  Manager 

RELIABLE  AND  CONSISTENT  RESULTS 

are  obtained  from  Cooudge  Tubes  when 


>ir^ 


MODEL  24 

MILLIAMMETERS 

are  used  to  measure  the  tube  current,  because  they  are 
accurate  and  not  affected  by  external  electrostatic  in- 
fluences. Consequently  they  indicate  the  exact  cube 
current.  Inferior  instruments  do  not  do  so,  with  the 
result  that  erratic  and  unsatisfactory  results  are  ob- 
tained. You  must  have  the  highest  grade  of  instrument 
equipment.  Why  not  get  it  by  insisting  on  having 
Weston  Instruments? 
We  will  he  glad  to  tell  you  about  our  instruments  for  X-Ray  service. 

WESTON  ELECTRICAL  INSTRUMENT  COMPANY 

i6o  Weston  Ave.  Ogtces  in  all  principal  cities  Newark,  N.  J. 
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THE  WASHINGTON 

PENNSYLVANIA  AVENUE,  OPPOSITE  U.  S.  TREASURY 


Every  sleeping  room  with  private  hath  and  shower. 


Headquarters  for 

THE  AMERICAN  ROENTGEN  RAY  SOCIETY 


Direction:  Robert  S.  Downs 


The  MARVELLOUS  X-RAY  PLATE 


cc 


IMPEX 
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(Patents  applied  for  in  all  countries.) 
Invented  by  Dr.  LEONARD  LEVY,  M.A.,  RLC,  Chief  Chemist  of  the  Coz-Cavendish  Electrical  Co.,  Ltd. 

Manufactured  Under  License  by  the  Imperial  Dry  Plate  Co.,  Lvd.,  of  London 

The  introduction  of  this  remarkable  Xnray  Plate  has  been  heralded  by  the  leading  radiologists  as  the 
greatest  advance  in  Radiology  since  its  advent.  Its  outstanding featureisthatitreducesexposures to 

ONE  TWENTIETH  OF  THE  NORMAL 

TThs  ami  other  remarkable  features  are  briefly  summed  up  hereunder: 

X.  Normal  exposure  of  40  seconds  is  now  2  seconds. 
2.  Instantaneous  Radiography  becomes  routine  practice. 


3 .  No  intensifying  screen  required,  thus  no  cassette  to  load. 

4.  Minimum  exposure  of  operator  and  patient. 
3.  Great  saving  of  wear  and  tear  on  tubes. 

FULL  PARTICULARS  AND  PRICES  POST  FREE  ON  REQUEST 

IMMEDIATE  DEUVERY  ^  MAIL  YOUR  ORDERS  AT  ONCE 


6.  Great  contrast  in  density,  even  with  rays  of  high 
penetration,  thus  securing  excellent  detail  through 
thick  parts. 

7.  "Soft"  or  "hard"  rays  may  be  used  without  chang- 
ing ratio  of  exposure. 

8.  Complete  absence  of  granularity. 


The  COX^CAVENDISH  ELECTRICAL  CO.,  Ltd. 

TwYFORD  Abbey  Works        ^        ^        -        Harlesden,  London,  N.W.  io 
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CENTRAL  X^RAY  PLATES  j 

ioo%  SATISFACTION  | 

QUALITY     :     UNIFORMITY     :     SPEED  | 

LATITUDE    :     CONTRAST     :    DETAIL  I 


I 


AN  X-RAY  PLATE  THAT  INSPIRES  CONFIDENCE 
DEPENDABLE  AND  FUNDAMENTALLY  PERFECT      I 

ASK  YOUR  DEALER  70  SUPPLY  YOU 


9 


s 


Central  Dry  Plate  Company  St.  Louis,  Mo.       | 

[ 


QUALITY     ^      SERVICE     ^     PRICE 

(  FILMS  )       AU  Makes 

X^ RA  Y        \  PLATES  V       AU  Brands 

I  CHEMICALS  J        Always  on  Hand 


Special  terms  on — 

Geo.  W.  Brady's  Potter  Bucky  Diaphragm 

Special  Offer — 

Mallinkrodt's  Barium  Sulphate        -        HaufF's  Original  Metol 
Eastman  Duflitized  X^Ray  Films  (U.  S.  Government  surplus  stock) 

X^RAY  FILM  6P  CHEMICAL  CO.,  Inc. 

257  Columbus  Ave.    telephones  |  |^5  columbus     New  York  City 
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5  IMPERIAL  X-RAY  PLATES  ? 

/  Combine  with  great  speed  and  full  modeling  ''^^ 

I  the  Imperial  mechanical  perfection.  | 

\  NEW         IMPEX         NEW  I 

-(  I 

I  IMPERIAL  SCREEN  COATED  I 

\  X-RAY  PLATES  | 

'i  NORMAL  EXPOSURES  REDUCED  BY  95%  I 

i  ? 

1  G.  GENNERT,  T>xstrihutoy  | 

3  NEW  YORK    '    CHICAGO    -    LOS  ANGELES    -     SEATTLE        | 

I  34ra6  Bm  isth  Stnat       i39-'4'  N.  Wabub  Ave           io8  So.  Spring  Socct                  2103  Fim  Ave.             k 


RADIUM 


UNIVERSAL  APPUCATORS  (gcja,  lilver,  etc.  Sh*[»  tubukr). 
FLAT  APPLICATORS  (an  ind  Radium  Contaiiu  dfsiml). 

Complete  clinicai  data  in  respect  to  dosage,  technic,  etc. 
Immediate  deliveries  to  U.  S.  Bureau  of  Standards  for  measurement. 

FULL  PARTICULARS  ON  REQUEST 

W.  L.  CUMMINGS  CHEMICAL  CO. 

LANSDOWNE  WORKS  AND  LABORATORIES  PHILADELPHIA 


UNITED  STATES  ARMY  X-RAY  MANUAL 

PREPARED  UNDER  THE  DIRECTION  OF  THE  SURGEON  GENERAL  OF  THE  ARMY 

The  X'Ray  Manual  is  a  handhoo\for  Roentgenologists 
The  principal  aim  in  the  preparation  of  this  Manual  has  been  to  familiarize 
the  Roen^enologist  with  the  apparatus  with  which  he  works,  and  to  give  him 
additional  instruction  along  any  line  in  which  he  may  be  deficient. 

5(36  PAGES  '  119  ILLUSTRATIONS  -  FLEXIBLE  LEATHERETTE  '  PRICE  $5.00  NET 

PAUL  B.  HOEBER,  Publisher 
67-69  East  5gTH  Street  New  York  Cnr 
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For 

ELECTROTHERAPEUTIC 

APPARATUS 

SEE  SNOW! 

We  cany  a  full  line  of  Electric  Light  Bath  Cabinets  and  Bakers,  H^  Frequency 
Machines,  Sinusoidal,  Galvanic  and  Faradic  Outfits,  etc. 

We  can  give  you  the  latest  and  best  in  X-ray  equipments  of  any  size  complete 
with  coouDGE  accessories. 

Have  you  seen  the  New  Thompson  Plaster  Dental  and  30  Ma.  Self- Rectifying 
Outfits?  Let  us  demonstrate  them. 

If  you  are  in  the  market  for  any  equipment,  it  will  i»y  you  to  write 

THOMAS  B.  SNOW 

212  East  2 3RD  Street  New  York  City 
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Wholesale 


Import 


Bxtail 


^-._,^te 

Oehlerfoue 


(GUARANTEED  GENUINE) 

INTENSIFYING  SCREENS 

GEHLER  FOLIE8 

have  been  known  to  the  Profession 
for  over  ten  years 

Used  and  insisted  upon  by  the 
oldest  Roentgenologists 

Higher  in  SPEED 

Absolutely  NO  GRAIN 

LONGEST  LIFE 
because  hard  surface 

The  "Superior"  Intensifying  Screen 

for  Plate' work  with  one  Screen, 

or  Double^Screen^work  with 

Duplitized  Films 

As\  the  Expert  Roentgenologist. 


Order  from  your  Supply  House, 

or  direct 

from  the  General'Ageruy 

JNO.  V.  DOEHREN  CO. 

208  NO.  WABASH  AVE.  CHICAGO,  U.S.A. 


Everything  for  the  Roentgen  Laboratory 


LAST  OPPORTUNITY 

I  HAVE  SOLD  OVER  ^,000  WORTH  OF 
SURPLUS    GOVERNMENT    STOCK    OF 

EASTMAN  DUPLITIZED  X-RAY 
FILMS  AND  SEED  PLATES 

to  some  of  the  best  roentgenologists,  who  rccom' 
mend  them  highly.  Many  orders  have  been  re^ 
peated  three  or  four  times.  There  are  only  a  few 
thousand  dozen  of  the  Films  in  the  original 
packages  left,  and  to  close  them  out  quickly  I 
offer  them  at  the  following  prices,  in  lots  of  not 
less  than  $2Sf.oo  worth. 

In  spite  of  the  low  price,  I  am  guaranteeing  these  films  to 
give  as  good  results  with  similar  technique  as  any  film  made. 

Siax     4  X  5  @  $  .25  per  dozen 
5x7®      .35  per  dozen 
.60  per  dozen 
.90  per  dozen 
.60  per  dozen 

Offered  subject  to  prior  sale.  F.  O.  B.  New  York 
TERMS--Check  with  order,  or  C.  O.  D. 

DR.  JOSEPH  ENGEL 

62  Hancock  Street  Brooklyn,  N.  Y. 

Telephone  1432  La£iiyette 


8xio@ 

lOX  12  @ 
8J4  X  14  @ 


R  BLUME  X'RAY  SCREEN 
COMPANY 

6423  Irving  Park  Boulevard,  Chicago,  III. 

Manufacturers  of 

Fluoroscopes    and 
Fluoroscopic  Screens 

NEW— BETTER 

MORE  EFFICIENT 

REASONABLE 

A  green  or  steel  blue  Screen.  No  Emul' 
sion  to  peel  off;  no  dampness  or  bombardment 
by  X'Rays  can  hurt  it.  On  Cardboard  or 
AUoy. 


U,  S.  and  Foreign  Dealers  also  Wanted. 


In  Answering  Advertisements  please  mention  The  American  Journal  of  Roentgenology. 


THE  AMERICAN  JOURNAL  OF  ROENTGENOLOGY 


LARGEST  STOCK  OF 

X-RAY  PLATES  AND  FILMS 

WEST  OF  CHICAGO 

"Everything  for  the  Roentgenologist" 


Western  Roentgenologists 

will  find  it  to  their  advantage  to  deal 

with  a 

Western  House 


MAGNUSON  X-RAY  CO. 
Denver     -     '     -      1510  Court  Place 
Omaha     •     -     -     1 1 18  Farnam  Street 
Kansas  City    -    204  R.  A.  Long  Bldg. 
Des  Moines    -    -     571  Seventh  Street 


"X.'Ray  Supplies.  All  the  name  implies" 

eastern  agents  for 
POTTER-BUCKY  DIAPHRAGM 

For  deal  Shadows  of  Spine,  -^"""i  Cocn-z,  both 
Kidiuyi  and  often  the  Pathologiod  GaUbladdcc 
all  on  one  14  x  17  film  and  with  a  wealth  of  de- 
tail hilhcno  uDDOUinable  even  oq  nnaUer  plaeea. 


MIDDLE  STATES  AGENTS 

SWEETBRIAR 
INTENSIFYING  SCREENS 

(Boch  Sunduil  ud  TTiiiJ 

Grainless    -    Fast    -    V/ashable 

"THEY  CATCH  NO  DIRT" 

Lessen  your  Screen  expense.  Take  advantage  of 
our  Special  Introductory  Cash  [>iscount  30%  on 
Thin  Screens — when  combinations  are  ordered. 


X'Ray  Tubes  ■  ^paire^^'Rzhu.iix 
Ton  always  get  what  you  want  when  you  need  it 

FROM 

AMERICAN  VACUUM  CO. 

ion  CHESTNUT  ST.  PHILADELPHIA 


ENDORSED  BY  LEADING 

ROENTGENOLOGISTS  AS 

A  BARIUM  SULPHATE 

VEHICLE 

THE  ORIGINAL 


Better  definition,  due  to  uniform 
suspension.  Highest  specific  gravity. 

Printed  matter  and  samples 
prepaid  upon  request 

HORLICK'S  '  Racine,  Wis. 


PHOTOGRAPHS  OF 
PATHOLOGICAL  SPECIMENS 


CONFIRM   YOUR    X-RAY  DIAGNOSIS    BY 

SHOWING  THE   PATHOLOGICAL  RNDINGS 

S.   W.    NOURSE 

PHONE  CUPFSIDE  J31  pAUSADE,  N.  J 
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ADVERTISING  DEPARTMENT 


xxxin 


Make  your  vacation  a  Pictorial  one ! 

STUDY  PHOTOGRAPHY 

AT  THE 

CLARENCE  H.  WHITE 
SCHOOL  OF  PHOTOGRAPHY 


Summer  Sessions: 

NEW  YORK  CITY JULY  5  TO  AUGUST  1 3 

CANAAN,  CONN. — JULY  5  TO  AUGUST  27 

For  detailed  information  regarding 
either  session,  address 

CLARENCE  H.  WHITE 
460  W.  144TH  St.       New  York  City 


BOOKBINDING 

V|^E  •pecialixe  in  the  binding  of  Medioftl  Periodicab. 
Our  bindintfa  arc  fubftantial;  our  work  i§  prompt, 
and  our  pricea  low. 

Ordera  for  gingle  ▼olume«  and  complete  librariea  re- 
ceive prompt  and  efficient  attention. 

RofcrcBCcS:  Rockefeller  Inctitutc.  New  York:  St.  Luke  «  Ho«pt- 
tml.  New  York;MoBtcfiorc  Home.  New  York;  PuUiiker  of  Araeri- 
eea  Journal  of  Roeatgenolofy.  Nen^  York. 

L.  HATTENDORF 


148  Lenox  Avenue, 


New  York  City 


THE  roentgenologists 
EXCHANGE  COLUMN 

Classified  advertisements  of  roentgenologists 
desiring  assistants,  roentgenologists  seeking  new 
locations,  technicians  desiring  positions,  apparatus 
and  furniture  for  sale  or  wanted.  First  50  words  or 
less,  $2.50.  Additional  words,  5  cents  each, 

WANTED 

EXPERIENXED  A'-ray  Technician  (graduate 
nurse)  for  Seaside  Hospital,  June  15th  to  September 
15th,  $150  a  month  and  maintenance.  Write  or  reply 
to  St.  John's  Guild,  103  Park  Ave.,  New  York  City. 

TECHNICIAN,  X-ray,  male,  acquainted  with 
Technique,  Equipment  and  Photography,  desires 
position.  Please  state  in  your  reply  with  other  neces- 
sar>'  information,  the  amount  of  salary  you  are  will- 
ing to  pay  for  good  services.  Address  R.  E.  J.,  care 
The  American  Journal  of  Roentgenology. 

FOR  SALE 

10  K.W.  VICTOR  Wantz  Transformer,  Keleket 
Coolidge  Regulator  and  Transformer,  Keleket  Type 
"G"  Table,  Keleket  No.  6  Tube  Stand,  Keleket  Lead 
Protective  Screen,  Keleket  Stereoscope,  one  Coolidge 
Tube  and  minor  accessories;  outfit  in  Eastern  Penn- 
sylvania and  less  than  year  old.  First  class  condition. 
Roentgenologist  retiring.  For  particulars  address 
Engeln  Electric  Company,  20  South  20th  Street, 
Philadelphia. 


A'-RAY  coil,  d.c.  110  v.,  modem  oak  dental  unit 
complete  with  tube :  also  useful  for  bedside  ind  port- 
able :  10  ma.  output :  $125.00.  One  old  type  horizontal 
fluoroscope  with  large,  thick-leaded  tube  box :  $100.00 
One  ^  h.p.  Victor  Rotary  Converter,  no  v.,  d.c. 
$75.00,  One  ]4  b.p.,  no  v.,  d.c.  motor  $35.00.  Address 
H.  C.  care   .\merican  Joi'rnal  of  RoentgenoijOGY. 


NOTES  ON  GALVANISM  AND  FARADISM 

By  E.  M.  MAGILL,  M.B.,  B.S.,  London 

Second  edition  of  Dr.  Magill's  introductory  treatise,  revised 
with  additional  material.   Especially  adapted  for  students. 


12  MO,  CLOTH 


249  PAGES 


67  ILLUSTRATIONS 


$2.00  net 


PAUL  B.  HOEBER,  Publisher 
67^  East  59TH  Street 


New  York  Cmr 
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THE  POTTER'BUCKY  DIAPHRAGM 


A  NECESSITY  IN  EVERY  XRAY  LABORATORY 

The  greatest  Aid  to  Fine  Radiography  ever  produced 
Prevents  most  secondary  radiation  from  the  patient's  body  reaching 
the  plate  insuring  marvelous  detail  in  all  heavy  parts,  especially  valuable 
on  Head,  Pelvis,  Spine,  Kidney  or  Gall-Bladder  work.  Can  be  used  on  any 
X'Ray  table.  Takes  all  size  plates  or  films  to  14  x  17,  either  position.  Adjust- 
able  for  exposures  from  J4  second  to  2  minutes.  Nor  an  experiment  but  a 
practical  apparatus,  now  being  used  by  many  prominent  roen^enologists. 

The  best  practical  portable  ever  devised  uses  special  type  lead  glass 
Coolit^e  Tube — 10  milliamp — 5  inch  spark  gap.  Has  Auto  Transformer, 
30  second  time  switch — milliamp  meter — stereoscopic  tube  stand — autO' 
matic  safety  device  and  volt  meter.  Weight  complete  123  lbs.  With  double 
intensifying  screens  will  do  stomach  radi(^;raphs  in  i  J4  to  3  seconds. 
Chest  j4  second,  hips  2%  seconds,  frontal  sinus  4  seconds,  etc.  Can  be 
operated  from  any  electric  light. 

Pr^deUveredandinsuUed  |;-™}j^--™?enr"  '   ^^ 

Every  one  knows  of  the  fine  quality  and  high  speed  of  the  prewar 
Paragon  Plates.  We  are  furnishing  them  again  at  prewar  discounts. 
Get  our  discount  on  case  lots,  delivered  Freight  Paid.  Sure  to  please  yon. 
A  trial  convinces.  ^      ^      ^ 

We  carry  a  large  stock  of  all  X'Ray  Supplies  induding  Duphtized 
Films,  Plates,  Intensifying  Screens,  Developer,  Dental  Film  Mounts,  Dc 
veloping  Tanks,  Coolidge  Tubes,  etc.  Get  our  price  list  before  buying. 
Prompt  shipment,  always. 

GEO.  W.  BRADY  &?  CO. 

761  S.  WESTERN  AVE.  CHICAGO,  ILL. 
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ROENTGEN    INTERPRETATION         I 

i 


i  POTTER  BUCKY  DIAPHRAGM             | 

•^  i 

'      .,  Produce  results  that  make  interpretation  more  certain.                        T 

\  The  Potter  Bucky  Diaphragm  and  screens  will  help                       \ 

■^  you  get  a  clear  negative  that  will  show  every  required                       ^ 

\  '  ^^-                                                 \ 

%  Send  for  descriptive  literature  and  become  acquainted                       % 

^  with  it.                                                     '                                           % 

r  % 

'<  ^ 

^  PICKER  SERVICE                      < 

^  686-688  Lexington  Ave.                | 

,''  New  York  Crrr        \ 


<  \ 
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Film  Efficiency 


A  f act- 
not  an  experiment 


Eastman 
Dupli-Tized  X-Ray  Films 

(with  or  without  intensifying  screens) 


The  Standard  Radiographic 
Medium  throughout  the  World 


Literature  on  request 


EASTMAN  KODAK  COMPANY 

ROCHESTER,  N.  Y. 
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